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NEW BOOKS OF SCIENTIFIC INTEREST 


The Natural Sciences. BERNHARD BAVINK. Trans- 
lated from the 4th German edition. xiii + 683 pp. 
$7.50. Century Company. 

This translation of a German classic is an introduc 
tion to the scientific philosophy of to-day. With a 
philosophical approach it covers physics, chemistry, 
geology, astronomy and biology, including the natural 


history of man 


The Mesolithic Age in Britain. J. D. G. CLARK. 
xxiii + 223 pp. 60 figures. Maps. $4.00. The Mac- 


millan Company. 


This book deals with the period between the Ileis- 
tocene and the Neolithic ages, heretofore undistin- 
guished by archeologists. It describes the various 
industries and implements which belonged to cultures 
flourishing during this time. 


The Growth of Living Things. EveLyn Cuees- 
MAN. xix+192 pp. Illustrated. $2.00. McBride. 


In this work the author attempts to show to young 
readers the underlying value of all life, the infinite 
structure in the plant and animal kingdoms, the in 
genious habits of these kingdoms, and discusses the 
production of the various forms of life up to the 
human race. 


The Fragrant Path. LOUISE B. WILDER. xv + 407 
pp. $3.00. The Macmillan Company. 








A book about sweet-scented flowers and leaves for 
the connoisseur in gardening. The author describes 
her seasonal experiences with the sweetly odorous 
vegetation in her own garden, and includes a descrip- 
tive list of fragrant plants 
Nature Rambles: Autumn. OLiIvEerR P. MEDSGER. 
viii+ 160 pp. Illustrated. $2.00. Frederick Warne 
and Company. 


In this “introduction to country-lore,” a naturalist 
takes his companions on a ramble through the coun 
tryside, and describes some of the common birds, 
flowers and insects found along the roadside, in the 
woods and by the river. Sixteen of the plates are in 


color. 


Western American Alpines. Ira N. GABRIELSON. 
xviii+271 pp. Illustrated. $3.50. The Mac- 
millan Company. 


A guide to alpine plants prefaced by chapters on 
“the land of the alpines” and growing Western al- 
pines. The text is illustrated with over a hundred 


photographs of the flowers in their natural habitat. 


Education and the Modern World. BERTRAND 
Russet. 245 pp. $2.50. W. W. Norton. 





In this book the author discusses the kinds of edu 
cation that produce the three types of man—the aris 
tocrat, the democrat, the bureaucrat—and writes in 
general of the relation of education to adult life, both 


social and individual. 


An Elementary Study of Chemistry 
McPHERSON and WILLIAM E. He» 

vised edition. x+729 pp. Tllust: 

Ginn and Company. 

This is an introductory college text w 
to train the pupil to grasp fundament 
theories and to reason correctly in cher 
The applications of chemistry to indus 
sented. 

The Activity Movement. CLype H 
122 pp. $2.10. Warwick and York. 


This study is an attempt to discover t 
underlying the present activity movement 
progressive public schools, and to det: 
fluence and justification of the tradit 
which dominate the movement. 

Our Children. Dorotuy C. FIsHer 
M. GRUENBERG, Editors. ix +348 pj; 
Viking Press. 

This is a handbook for parents prepar 
sored by the Child Study Association of A 
contains chapters by various authors 
many phases of child guidance 
Life Begins at Forty. WALTER B. P 
175 pp. $1.50. Whittlesey House. 

The author tells of the change that h 
the world in the relations of youth to 
plains how the greater skill of the exper 
weighs in importance the superior en 
younger person. 

Scientific Method; its Function and Re 
Education. TrumMAN L. KELLEY. ix 
$1.50. The Maemillan Company. 

This volume is a collection of papers 
upon the theme of research methods, wit! 
attention to that field lying between the f 
tainties of the physical sciences and th: 
certainties of logic and pure mathematics 


The Curative Value of Light. Enea 
175 pp. $1.50. Appleton. 





This volume opens questioning the va 
for light therapy, and proceeds to a d 
sun-lamp versus sunlight, value of light 
of diseases and the dangers and advantag 


sun bath. 


A Survey Course in General Biology. 
NEEDHAM. vii+376 pp. Illustrated. $4 
Comstock Publishing Company. 


’ 


This is an introductory course intended 
for students not specializing in biology. T! 
has endeavored to describe some of the t! 


should know in order to understand his own r 


with the world of life. 
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THE AGE AND SIZE OF PLANTS 


By Professor CHARLES JOSEPH CHAMBERLAIN 
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FIG. 2. CROSS-SECTION OF TRUNK OF AN 11-YEAR-OLD DOUGLAS FI] 
THE DARKER PART OF THE ANNUAL RING IS THE SPRING WOOD AND THE LIGHTER PAR 
SUMMER WOOD. ONE HALF NATURAL SIZE. FROM CHAMBERLAIN’S ‘‘ ELEMENTS OF 
SCIENCE.’’ 
Some plants, like many of our worst small and have thicker walls (1 
weeds, live only one year; some, like the In our latitude there is searc 
thistle, live two years; and others, like formation of cells in the autum: 
our shrubs and trees, live longer, hun- of course, none in winter. In 
dreds or even thousands of years. section of a piece of wood, as on 
The oldest of all living things are _ it with the naked eye, the smal! 
trees, and among the trees whose age is_ the summer wood look like a dens: 
most definitely known are the Gymno- Since the loose, thin-walled cells 
sperms of our Pacifie region. For ob spring wood alternate with the er 
vious reasons, they were not included in thick-walled cells of the summer 
the original seven wonders of the world; there is a series of annual rings, d 
but if travel had not been so restricted on the outside and softer inside. H 
in those provincial days, our big trees to determine the age of a tree, on 
might well have stood at the head of the only to count the number of 
list. The age of a tree is determined by rings, a simple matter where exter 
counting its annual rings. A plant con- lumbering is going on. The counti: 
sists entirely of cells, which, at first, are done on stumps, since counting at 
more or less cubical; but which later top of a tree would reveal nothing 
assume various forms. In the wood, regard to the age. <A tree hundreds 
which constitutes nearly the whole mass years old would show only one ring 
of a tree, they are greatly elongated. the top. F 
The cells formed in the spring are large In a temperate climate, or even 


and have comparatively thin walls, subtropical or tropical climate with \ 
while those formed in the summer are marked rainy and dry seasons, th: 








w+ 


rine 


Ss 





THE 
4 


are distinct 


but in some 


s, where the rainy 


AGE 


AND SIZE OF PLANTS 


not alternate SOS rp t 

d formed during any vear is 1 fia ila 
uous. It ean be distinguished nes ites 

re may be several intermediat 

While these would not confus 4} ; as 

ist, they would enab] nlawes aaa 4 

to confuse a jury in regard t gee sum} 
ngth of time some pie f land d is lt at 
which the trees might be growing deus alin 
een in the possession of his chent mining t o 
mparison of a section of a young Thorough wot 
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crowing at Puget Sound Biologi ur Paeifie region 
ition, with a section of the Austra of the Pacifie Slop 
pine Casuarina equisetifolia pre sents nteresting 
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of annual rings has progressed beyond 


the mere counting of their number. In 


a favorable year, the ring is broader 
than in an unfavorable year. The seven 
vears of plenty followed by seven years 
of famine may be recorded in the rings 
of old trees; and a century of aridity, 
which may have caused migrations 0! 
people, may have left its date in old 
trees. 

In any discussion of the age and size 
of plants, the 


should have 


trees of our Pacific region 
a prominent place, both on 
account of their great age and size and 
on account of the scientific accuracy of 
the determinations 

Our Western 


trees. The Western yellow pine 


magnificent 
Pinus 


ponderosa IS oftten 150 feet hich and 


pines are 


$90 vears old, with occasional specimens 
200 feet high, 8 feet in diameter and 
Pinus 
larger, often 180 
feet tall and 7 feet in diameter ; 


200 years old. The sugar pine 
lambertiana is still 
and on 
large tree, near the Calaveras Grove in 
California, is 11 feet in diameter and 
more than 200 feet tall 
and is the largest known 


It is probably 
600 vears old 
pine in the world. 
The Western larch 
lis) is frequently 180 feet high, 


Lariz oct identa- 
$ feet in 
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diameter and 560 vears o 


| 
bul 


tionally large specimens 700 
The Alpine larch (Larix lya 
paratively small, only 30 or 40 
and 1 or 2 feet in diameter 
vears is not an unusual age 
specimens are known to be 700» 
The Engelmann spruce (P; 
is a beautiful, symm 
often 100 feet tall 


eter; but the rings are very 1 


mann 
and 3 feet 
that trees less than 2 feet 
may show 
The Douglas fir is the most j 
lumber tree of the West It 
more than 180 feet high and ¢ 


as many as 200 ring 


diameter, with occasional trees 2 
high and 10 feet in diameter. A 
feet in diameter will 
old; 8 feet in diameter, 400 ye 
The Long-Bell Lumber Com; 


planting millions of trees and 


be about 20 


»~ 


them to reach, in 39 years, a 
of 18 inches, the best size from 
point of the lumberman 

Forest fires too often pre\ 
from reaching the anticipated 
our Eastern and Middle Wester 
regions we can only partly ap] 
the havoe wrought by a fire wher 


started in a forest of Douglas fi 
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most famous of a bio trees are 
quolas of California, named after 
irkable Indian chief wl Invented 


etic alphabet and taught 
s of his tribe to read and write 
are two species, 
\ Wi sempervirens near the coast, 
ehout the northern half of the 
state. with a few trees in Oregon and 
Sol as far south as Monterey - and the 
¢ Tree (Sequoia gigantea) farther in 

near the central eastern part 
state on the western side of the 
Sierras The redwood often grows in 
nse stands with average large trees 
1) feet high, 15 feet in diameter and 
1,000 years old. The largest specimens 
ire 350 feet high, 20 feet in diameter and 

1300 years old 

The other species does not grow in 
lense stands, but in seattered groups 
nnected by straggling specimens. It 
s not as tall as the redwood, but is more 


tic and is entitled to its name, the 


ies 
Big Tree. The larger trees are from 


250 to 280 feet hich, with occasional in 
lividuals 300 to 330 feet high. hi 
Calaveras Grove, a house has been bui 
n the top of a stump, the floor, 27 feet 
n diameter, being the planed-off top 

e stump. 

Many of the larger trees have their 
Wisconsin 
‘ree, Vermont Tree, etce., and trees ar 


vn names, the Illinois Tree, 


imed after prominent people, the Gen 


eral Grant Tree, the General Sherman 
ree; and it is fitting that some of them 
should be named after botanists, so w 
ive the Asa Gray Tree and the John 
rorrey Tree. 

necently an attempt was made to find 

which might be the biggest I 

From the 


iberman, the General Sherman is tl 


Big Trees. standpoint of 


rgest, for it would make 50,000 
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FIG. 9 AN ARCH OF MONTEREY) 
now many parks and reservations where 
fire and wind are the only enemies with 
which these splendid trees have to con 
tend 

So far we have considered trees in 
which great age and great size are asso 


a 
ciated No less 


vreat 


interesting are plants 


which reach a age without a eor- 


responding increase in size. The eyeads 


constitute a small, tropical and subtropi 
eal group of seed plants, related to the 
ferns. Most of them have tuberous, sub 
terranean stems, but many of them have 
trunks surmounted by a crown of leaves, 
which makes them look like tree ferns or 
palms (Fig. 7 As the leaves die, the 
leaf bases remain on the plant and can 





CYPRESS AT 





LOS ANGELES, C 


be counted. Knowing the averag 


ber of leaves in a crown, and als 
often a new crown is produced 
count the number of leaf bases ai 
mate the age of the plant. If 

20 leaves in a crown and a new e1 
formed every other year, tl 

If there ar 


1.000 vears 


ten leaves a year. 
leaf 
plant shown in 
than 5 feet 
the honorable as 


bases, the age is 
Fig. 7 is scarcely 
in height, but it has r 
ve of 1,000 vears ; 
even a thousand years does not 
that it 


evyead reaches a height 


is dying of old age W he 
oft } or oo 
the big crown of leaves offers great r 


tro} 


tance to wind, and some furious 1 
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ad is so heavy that anv increas 
wceentuates tine eaning ind 
plant falls But voung shoots 

p from the ruptured base, so that 
mmon to find eyeads in groups 
ive a evead might reac iIndel 


nditions is problematical 
many of the eyeads such a slow 
is natural; but many trees grow 
slowly when exposed to severe con 
ns A western yew, 6 Inches 
ter, may be nearly a hundred years 
The Monterey cypress, which is 
iltivated the world over in warmer 
tes, becomes a large, symmetrica 


Dut In 18S native habitat alone the 


nd-swept Monterey Bay it becomes 


ed and twisted, with a flattened 


and trees a foot in diameter may 


0 or GO years old (Fig. & rhis 
ess withstands not only extreme: 


sure to weather, but can be pruned 


- 


trained to an almost in 


+ . 1,+ . " " ; 
In California it is popular for 


ves, and one often sees an arch macs 


bending and fastening two young 
s together Fie, 9 By constan 
ning and care—or lack of it—thes 
res and arches reman Siha 


y years 


Japanese keep the pines, espe 


Pinus thunberqia, in vases almost 
finitely, preventing any considet 
increase in size by taking them out 
e vase occasionally and shaking off 
soll and repotting such trees 


down from father ) son, gel 
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HOW CHANGES ON THE SUN’S SURFACE A 
RECORDED BY THE EARTH’S MAGNETIS\ 


By J. BARTELS 
RESEARCH ASSOCIATE, DEPARTMENT OF TERRESTRIAL MAGNETISM, CARNEGII 
OF WASHINGTON 


THE Sun always appears the same to have been eagerly souglit 
us, while the Moon’s aspect changes vestigations have led to the idea 
from day to day. It has lone been Sun ejects, from well-defined 
known, however, that this difference is its surface, clouds or streams 
merely pictorial. As a matter of fact,  ticles—electrons, ions and =n 
the Moon always turns towards us the These streams finally enter t 
same rocky face, more or less illumi- atmosphere, but do not penet: 
nated by the Sun’s rays. The Sun, on downward, because they are stop; 
the other hand, is a glowing ball of gas, the atmosphere before they aj 
with an ever-changing surface on which within 50 miles above the Eart 
dark spots can often be seen, sometimes face. (This is, by the way, not 
large enough to be visible to the eye case in which the atmosphere p: 
through a piece of smoked glass. All from outside influences; met 
spots appear to move across the Sun’s example, are dissipated In thie 
dise from east to west. Many single thus seldom reach the Earth’s s 
spots and groups of spots which have and the powerful ultra-violet 
passed from sight around the Sun’s of the Sun is intercepted by 
western limb have been recognized on quantity of ozone in the uppe! 
their reappearance, after about two phere. 
weeks’ time, at the eastern limb. It has The assumption of the solar st 
been concluded from the recurrences of is based on -indirect informat 
such groups that the period of the Sun’s pending mainly on two phe 
rotation is about 27 days. To be more’ One is the glow excited in raré 
precise, the interval elapsing between by the impact of the solar part 
two successive passages of a spot across observed by us as aurora. The 
the Sun’s central line is a little less the system of electrie currents set 
than 27 days for spots on the Sun’s _ the solar particles in the highest 
equator, and this interval increases to of the atmosphere, the effects 
more than 28 days for those midway’ we observe in irregular changes 
between the equator and the poles. turbanees, of the Earth’s mam 
Spots are rarely observed any nearer to foree. We shall deal here only 
the Sun’s poles. The outlines of sun- latter, since they are continuous 
spots are not the same; some do not re corded at more than forty observat 


appear at all, and others exist through distributed over the entire glob: 


} 


several rotations, but very seldom in- aurora is almost exclusively se 
deed do they persist for longer than polar regions, and even ther 
half a year. night. 

Since the conditions on the Earth In order to trace the solar 
depend so much on the Sun, any effects on the Earth’s magnetism, we 


of sunspots on terrestrial phenomena sider the varying degree of 
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Mov WW 
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sturbanece. During magnetically quiet 1924 


riods, only regular changes are ob which m 
themselves day not prevent 


rved, which repeat 
Violent disturbances are It is import 


day. 


lled magnetie storms 


0 weather and especia 
found); a turbances 


though no rela the mag 


\ to S1T\ ana 


nder-storms has been 


IS most 


‘thod 


iLLS A 


es they break out simultane: 
r the Earth and may last for ab me 
days. Such storms occur only from 

to five times per year and are 
Vays aecompanied by pronounced 


disturbing eessive Greeny 


uuroras and by currents 
| of these have  ter-number, n: 


transmission. Some 
n definitely connected with the pas for moderate! 
of large sunspots near the center greatly distur! 
Sun’s dise, or with sudden solar number for 
The intermediate stage of mod tories is eall 
te disturbanee is, however, a quit netie charac 
mmon phenomenon, about as frequent sented ly 
s polar aurora, which was observed on 2 by suitably gra 
Shetland Islands, in the winters quiet, black for 
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maximum 

1918 and 
f disturbed days persist 
1911 and 


the Sun’s surface 


sist near a sunspot 


1917, 


and sequences 0 


since 1926 


stance, in 


near a sunspot-minimum 


1923 Accordingly, 


can never be everywhere quiet or ever) 


where agitated 
Two or more sequences often run 


but they 


interval into 


simultaneously, never divide 
the 27 


div isions 


day regular sub 
This contradicts the assump 
that the 


pattern 


tion, sometimes made, Sun’s 


surface shows a systematic 


Besides the general relationship be 


tween sunspots and magnetie¢ activity in 
the 
is sometimes 
For 
on the reeord, 


evele, exact correspondence 


found 


ll-vear 
even in individual 
storm 


1921, 


an 


instanee, the greatest 
that of May 13-16, 
was accompanied by the passage of 
but short-lived. ¢roup 


Cases. 


extremely large, 


A 


lil mahi , a 
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spots across 


on May 14 


If. however. 


dise 
we attempt 


the individual 


quiet or 


netic sequences to similar 


spotless ions 
we meet, on 
In 
sequences 


life of 


observed to 


disappointment 


maenetie are 


than the spot froups 
return m 


Moreo\ 


disturbed 


rarely 


four or five times 


magnetically seque 
sisted through times 


weeks in succession, not a sing! 
example, 
half of 


fined 


visible, as, for 
the 


its 


Was 
sequence in first 


18 with well-de 
after 27 
As a test of this, 


was prepared in the 


days. 


the diagram 





disturl 


when, To 


Same mri 
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RVES SHOWING THE DAILY MEANS MAGNET! 
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HOURS APART; THOSE FOR 24 HOURS CENTERI 


Fig. 2. The left-hand diagram is a 

repetition on a larger scale, of the cor- phenomena 
responding part, for the three years’ the other; sunspot 
1928-30, of Fig. 2 for the international gen-clouds occ 
magnetic character-numbers. The other same region 

two represent solar phenomena, as ob- nounced ma; 

tained by direct astrophysical observa- however, be 

tions of a central dise of half the Sun’s solar phenomena 
diameter (this being the part of the of a lag bet 

Sun which is most likely to exert an in-_ its action on 
fluence on the Earth), namely, relative account This is 
number of sunspots and the intensity of other solar phenome 
bright markings as seen in the light of following conclusion 
the hydrogen-line by means of Dr. Terrestrial-mag 
Hale’s ingenious  spectrohelioscopes. persistent solar i 
Again, gray symbols denote quiet condi- __ tinctly recogniz: 
tions, and black symbols denote high recurrence due 
activity. Magnetie activi 


Comparison of the three diagrams attributed to some 
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SOLAR STREAM . 


Fig. 7. 


SCHEMATIC VIEW OF A STREAM OF PARTICLES EJECTED FROM THE SUN 


MONTHLY 


EARTH'S ORBIT 


AF 


S. CHAPMAN), 


nite regions on the Sun’s surface—we 
call them M-regions. M-regions 
can not, at present, be individually iden- 
tified with any of the phenomena which 
are directly observed on the Sun. In 
the averages taken over a number of 
years, however, the M-regions must vary 
in area like the sunspots, since magnetic 
activity shows the ll-year cycle quite 
distinctly. 

This ll-year cycle is shown both in 
magnetic activity and relative sunspot 
numbers since 1835 in annual means 
(Fig. 4) and in monthly means (Fig. 
5). Another more objective measure of 
magnetic activity is represented in 
these figures; it is based on the fact 
that the horizontal portion of the 
Earth’s magnetic force varies from day 
to day very similarly all over the globe, 
rapidly decreasing during a magnetic 
storm, and slowly recovering afterward 
(Fig. 6). The wu-measure of activity is 
(roughly defined) the average change 
from day to day, regardless of sign, of 
the magnetic force near the Earth’s 
equator. 

The fair parallelism of magnetic ac- 
tivity and sunspots, as shown in Figs. 3 
and 4, appears to be absent in certain 
intervals, for instance, in the three 
years 1918-20 and 1928-30. The fail- 
ure of other solar phenomena to show, 
in the latter interval, better relations to 
magnetism than sunspots, is the basis of 


These 


the conclusions drawn above. 0 
other hand, the good agreement bet 
sunspots and terrestrial magnet 
the other parts of the long serie: 
to 1930 is striking evidence that 
and terrestrial relationships 
steady and can not be fully obt 
from the study of short series of 
vations. 

If the solar particles travel in 
one and a half days to the Earth, t 
would form a stream like that shown 
Fig. 7, since the source of emissi 
tates with the Sun. This stream i: 
haps not continuous, but may be 
succession of separate clouds. T! 
each single particle is emitted n 
radially, direct from the Sun’s surf 
the whole stream seems to rot 
around the Sun just like water fro: 
garden hose, and would sweep across t 
Earth once in about every 27 days 
long as the active region on the Sun per 
sisted. Between the first impact 
the time at which the Earth is cor 
pletely enveloped by the storm, 
than one minute elapses, which expla 
the practically simultaneous beginning 
of many magnetic storms. The detail! 
movements of the particles are \ 
complicated, especially near the Ear’ 
where they are deflected by the Eart 
magnetic forces. S. Chapman and | 
Stormer have attacked this difficult 
problem from different view-points 
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THE PROPOSED REVISION OF THE GREGORIAN 
CALENDAR' 


By HENRY 


BUREAU 


U. S. 


WITHIN the past few years much has 
been written on the subject of calendar 
revision, and many plans have been pro- 
posed for revising and simplifying the 
Gregorian calendar, by means of which 


most of the civilized world, including 
the United States, reckons the passage 
of time and records the order of events. 

The matter has been considered by a 
special committee of the League of Na- 
tions, national committees have been or- 
canized in the United States and several 
other countries, and bills? have been in- 
troduced in Congress, all looking toward 
a revision of our calendar. 

At the October, 1931, meeting of 
the Committee on Communications and 
Transit of the League of Nations, at 
which 44 nations were represented, it 
was concluded that disturbed conditions 
rendered the time inopportune for a 
general simplification of the calendar. 
Hope was expressed that general action 
might be taken before the year 1939, 
that being the first year after 1933 in 
which the year will begin on Sunday. 

In spite of the publicity that has been 
given to the question of ealendar re- 
vision, it may still be said that vital in- 
terest in the matter is confined to a 
relatively small group. The vast ma- 
jority of persons, while not opposed 
to calendar revision, are indifferent to 
it. The defects of our present calen- 
dar, when brought to their attention, 
are readily admitted, but familiarity, 
through a lifetime of use, tends to 

1 Publication approved by the Director of the 
Bureau of Standards of the U. 8S. Department 
of Commerce. 

2H. R. 12221, May 29, 1922; S. 2862, Jan. 
1928; H. J. Res. 334, Dec. 5, 1928. 


o7 
ai, 


W. BEARCE 


OF STANDARDS 


minimize the importance of thes 

fects. Probably most of us would 

fer to continue to use our present « 

dar, imperfect though it is, rather t 
go to the necessary trouble of lear 

new one. 

If intelligent and well-consider: 
tion on the calendar is to be taken | 
1939, or at any subsequent time, 
important that a considerable per 
age of the people of all nations 
cerned become somewhat familiar 
the more important of the many 
siderations involved in calendar revisi 
The day has passed in which calen 
revision is likely to be brought about 
a result of the efforts or 
single individual or even of a sma 
group. The interest must be wid 
spread and the efforts well directed 
order to overcome the natural inertia 
the public mind and of legislative bod 

The origin and history of our pres 
(Gregorian) calendar and that of ear 
calendars have been so extensively a1 
so ably discussed by others that further 
treatment of that phase of the subject 
It is perhaps suffi 


interest 


seems unnecessary. 
cient to say that the Gregorian calenda: 
now in use in the United States and 
large part of the rest of the world was 
adopted in Catholie countries in 1582; 
in Great Britain and her colonies, 
eluding the United States, in 1752°; in 
3In Great Britain and 
ealendar year 1751 ended with December 
and the year 1752 began on January 1. Pr 
to that time the British civil year had beg 
with March 25 (except that in Scotland 
civil year, from 1700 to 1751, began on Mar 
1). The year 175] therefore, a short 
year. Having begun March 2 


her Colonies 


was, 
5 and ended D 


500 
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Russia in 1917; and in certain European 
yntries adhering to the Greek Ortho- 
x Church, in 1923. 

The Gregorian calendar is thus seen 
have served a considerable proportion 
humanity over a relatively long and 
ritical period of time. It would seem 
wise, therefore, before discarding or 
rially changing it to consider care- 

ly whether the proposed changes may 
easonably be expected to result in defi- 
improvement. The calendar is too 

tal an instrument to be held lightly, or 
be altered for the amusement or even 

r the benefit of a small group of en- 

usiasts or reformers. 

As a first step in the process of arous- 

cause or proposed 


g interest in any 


reform it is usually regarded as good 
| ractice to set forth the evils of the exist- 
ing situation. So in this instance I shall 
begin by pointing out some of the defects 

our present No attempt 


will be made to place these defects in the 


ealendar. 


rder of their relative importance, as 
such an arrangement would be largely a 
matter of personal opinion. 

It is my purpose to treat the 
from the standpoint of the 


subject 
analyst 


ember 31, it contained no January or 

and (except in Scotland) no Mar 
24, inclusive. 1752 was also a short 
Great Britain and her colonies, sinc: 
lates were dropped from the eal 

iber of that There were no 
lesignated as September 3 to September 13, 
Ther, 
tion of the regular succession of the 
the week, Wednesday, Septembe r 


wed by Thursday, September 14. 


year. days 


inclusive, of that vear. was no interrup 
days of 
was fol 
e=9 

1752 was 
a9 


eap year under the new calendar, and if 1 


a 
+8 
was a leap year under the old calendar, as it 

pears to have been, then these two leap years 
were separated by a period of only three 
That is, Feb 
contained 
29 days, whereas, had the old calendar been 
continued, that 
1751 and would have contained 28 days only. 


years 
instead of the usual four years. 


ruary, 1752, under the new calendar, 


month would have fallen in 
It is thus seen that under the Gregorian calen 
dar’ each leap year, beginning with 1752, has 
fallen one year earlier than it would have fallen 
had the old calendar been continued. 


slightly 
days, mi 
if the ec: 
tegral ni 
be dons 
365 and 
tailed di 
and the 


be found 


week. 

Thursday, 1932 « 
begin on Sunday 
etween 
1933, 


} 


eression | 
January 1, 
that 1932 is a 
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progression extends from February 29, 
1932, to February 28, 1933, after which 
the progression of any given date 
through the will be restored to 
one day per year, and this one-day pro- 
gression will eontinue until again dis- 
turbed by February 29, 1936. A simi- 
lar wandering, or progression, to various 
days of the week occurs, of course, for 
all other dates in the same way and for 
the same reason that it does for Janu- 
ary l. 

This progression of any given date 
through the various days of the week is 
the the ever-changing school 
schedules, vacation periods, ete., and it 
can be overcome only by some plan that 
will make all years begin on the same 
day of the week. 

The third defect, 7.e., quarters of un- 
equal length, comes from the fact that 
the months are of unequal length and 
irregular arrangement. In an ordinary 
year the quarters are as follows: First 
quarter, 90 days; second quarter, 91 
days; third quarter, 92 days; fourth 
quarter, 92 days. This gives 181 days 
to the first half, and 184 days to the see- 
ond half of the calendar year. In leap 
years, the first quarter is increased to 91 
days and the first half year to 182 days. 

The fourth defect, t.e., months of un- 
equal length, is the most obvious, and to 
many, the most serious defect of our 
present calendar. In childhood we 
learned that. ‘‘Thirty days hath Sep- 
tember, April, June and November,”’ 
ete., and by resorting to this rather 
cumbersome device we are able to decide 
as to the length of the various months. 
This inequality of the months makes 
direct comparison of monthly statistics 
impossible. Such statistics must be re- 
duced to a uniform basis before accurate 
comparisons can be made. 

The fifth defect, t.e., the month not 
evenly divisible into weeks (except Feb- 
ruary of an ordinary year), is also gen- 
erally recognized as a defect, and this 


week 


eause of 
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also is regarded by some writ 
calendar reform as of great imp 
The question of its importance 
given further attention at a later | 

The sixth defect, t.e., the wand 
of Easter to various dates from 
22 to April 25, both dates inclus 
shall not discuss in detail, except 
that the date of Easter and 
movable church festivals can be 
under a 12-month or a 13-month 
with equal facility. It is believed 
the problem of selecting a suitable 
for Easter, under the revised cale: 
can safely be left to the properly 
tuted authorities of the several bra: 
of the Christian Church. 

Having pointed out some of the p: 
cipal defects of our calendar, let us 1 
consider what, if anything, can be 
to correct or minimize these defects 
any proposed revision it is importa 
that in our zeal for change we do 
simply replace one defect with an « 
or greater one. The only justificati 
for changing anything that has serv: 
large section of humanity long and sa 
factorily is to secure something n 
satisfactory in its place; and since 
function of a calendar is to serve as 
accurate and convenient means of r 
oning time and recording events, it 
lows that our only hope of securing 
ealendar more satisfactory than 
present one lies in our ability to devis 
one that is more accurate or more ¢ 
venient than the one now in use. 

On the basis of accuracy our pres 
calendar, as pointed out by Marvin,* 
susceptible of slight improvement. 

The passage of time, as indicated b) Si 
watches and clocks, and by the calendar, 
is usually expressed in terms of t! 
mean solar day and its subdivisions a: 
multiples, the mean solar day being de- 
fined as the average time it takes t! 


yinn 
basis 
year 
grow 


ond 


time 
aver 
by t 


4C. F. Marvin, Popular Astronomy, Ma} 
1923, and ‘‘Standards Yearbook’’ (Bureau of 
Standards), 1929. 
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th to make a complete rotation about 


ti 

axis. As a matter of convenience, 

ilendar year is made to contain an 
eral number of mean solar days. 

obviously be inconvenient and 

to have the calendar year 

vin at any time other than at the be- 


ning of a day, 2.e., at 12 o’clock mid- 


seasons are, of course, governed 
the position of the earth with refer- 
to the sun, and the tropical year is 
ned as the time it takes the earth to 


a complete journey around the 
This period is not divisible into 
lar days. 


:n integral number of mean so 
That is, in the time required by the 


+» 


continue: 
, 


att ; ala ‘ 2 late ray Nev 7 P 
irth to make a compet journey Neweomb’s eq 


around the sun, the earth does not make 


increase 


itegral number of complete rota- 


course 


tions about its own axis. This incom- 
mensurability of the tropical year and 


time when t 

‘ error of a fu 
mean solar day is the cause of much ' 
f the difficulty in calendar-making. 


LENGTH OF THE TROPICAL YEAR itis Wein 
According to mathematical astrono- hack into th 
mers the length of the tropical year 3006 B. C 
is represented by Newcomb’s equa- vear 
n, L=365 d+f-b t, in which f that 
ind b are constants having the values, im 
f = 0.24231545, b = 0.0000000614, andtis the ealend 
the time in years counted from the be- lean-vear 
ginning of the Christian era. On this dar _en 
basis the present length of the tropical time. and by 
year is 365.24220 days, and the year is 1582 A. D.. th 
growing shorter at the rate of 0.53 see- shorter than 
nd per century. 
LENGTH OF THE CALENDAR YEAR th of t] 


iengegtn Ol 
Since the calendar year containssome- as compared 
times 365 and sometimes 366 days, the the tropical year 
average length is, of course, determined by Marvin that in rey 
by the relative frequency of occurrence we should at the same 
) 


of these two numbers, that is, by the nearly correct leap-yeat 


leap-year rule. nearly correct rule has, in 


Under the Gregorian leap-year rule been tentatively put int 
every fourth year is a leap year, except Greek Orthodox Cl 


that of the century years only those years adoption of 
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not adopt the Gregorian leap-year rule, 
but in accurate one 
under which in a period of 900 years, 7 
quadrennial years that would normally 


its stead, a more 


be leap years are not counted as leap 
years. Under this leap-year rule the 
average length of the calendar year is 


Liege.) = 365+1/4 


365.24222 days 


900 


It will be noticed that, to four decimal 
places, this value is in agreement with 
the present length of the tropical year. 

Obviously, if the tropical year con- 
tinues to shorten in accordance with 
Newecomb’s equation this leap-year rule 
will, in the course of time, become in- 
correct even as the Gregorian rule has 
already become incorrect, and it in turn 
will revised. However, it 
seems likely that before that time as- 
tronomers will have determined new and 
for the constants of 
that 


may be necessary on that account. 


need to be 


exact values 


Neweomb’s equation, so 


more 
revision 


Various leap-year rules are discussed 
in detail by Marvin in the papers above 
referred to. 

With further 


posed necessity 


the 
for adopting a 


reference to sup- 
more 
exact leap-year rule, it should, perhaps, 
be pointed out that this may be regarded 
by some as a case of ‘‘straining at a gnat 
and swallowing a camel,’’ since even 
with a perfect leap-year rule the calen- 
dar and the tropical year are bound to 
be ‘‘out of step’’ by at least 4 
in each 4-year period. For example, if 
the calendar year and the tropical year 
are ‘‘in step,’’ that is, begin at the same 


time, at the beginning of a 4-year period, 


day once 


‘ 


they will be ‘‘out of step’”’ by + day at 
the end of the first year, 4 day at the 
end of the second year, ? day (or 4 day 
in the opposite direction) at the end of 
the third year, and again ‘‘in step’’ at 
the end of the fourth year. It may, 
therefore, be unwise to be troubled 


over-much by a cumulative error of 
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one day in about 3,300 years. It 
be just as satisfactory to corr 
Gregorian rule by 
dropping out an extra leap yea 
in each 3,300 years. The average 
of the calendar year would tl 
1/4- 3/400 — 1/3300, or 36: 
This value is in agreement 


leap-year 


365 + 
days. 
the present length of the tropica 
as caleulated at an earlier point 
paper. The discrepancy that | 
ready accumulated could be correct 
counting as an ordinary year som 
1940, that 
normally be counted as a leap yea 
Let us turn 
the second ground on which revis 


in the near futu.e, say 


now to considerat 


our present calendar 
urged ; that is, 
The principal 


vorian calendar 


may prope! 
increased convenie) 
defects 


having 


of the 
already 
pointed out, attention will now bi 
to means by which these defects n 
whole or in part, be overcome. 
The many plans of revision that 
been proposed, while differing in 
are nearly all reducible to two 
equal months 


2 month, equal « 


plans; first, the 13 
12 


and seeond, the 
ters plan. 
The ideal 


course, be a calendar year of 12 m 


arrangement woul 


of 28 days each, since it would pro 
a complete and consistent series of 
units, from the second to the year, vw 
each unit containing an integral nur 
of the next smaller unit. 

The only difficulty with this pla 
that it wouldn’t work. 
year about 4 
than the tropical year, and as a res 
within a very few years, the 4th of J 


would be weeks sh 


would come in the winter, and C! 


mas in the summer. There would be 


fixed relation between the ealendar a} 


the seasons. Such a ealendar would 
course, not be at all satisfactory. 
We must, then, content ourselves 1 


some plan that will keep the cale 





Such a ealend 











+ 


as nearly as practicable equal 
tropical year, and at the same time 
as convenient as possible. 
We are, therefore, inevitably driven 
k upon one or the other of the two 
ins already mentioned ; namely, the 13 
11 months plan, or the 12 month, 
| 


li e practical 


qual quarters plan. Tl 
-oblem is to decide which of these two 
ans will result in the greatest net 
vain, from the standpoint of conve- 


nee 


It has already been shown that the 


pical year contains about 365} days, 


nd that by the adoption of a suitable 


yp-year rule the average length of the 
ilendar year can be made equal to that 

the tropical year to any desired de- 
gree of approximation. Since it is im 


portant to have the 
ilendar year coincide with the begin- 


beginning of the 


ning of a day, that is, to have the calen- 
lar year contain an integral number of 
nplete days, it is obviously necessary 
to have some years contain 365 and 
thers 366 days. In this respect there 
is no possibility of improvement through 
calendar revision, since the length of the 
tropical year and of the mean solar day 
If they 
from our point of view, 


ire beyond the control of man. 
ire “‘defective,”’ 
it is unfortunate; there is nothing we 
‘an do about it. 

The second defect of our calendar, 
that is, that the calendar year is not 
evenly divisible into weeks without a re- 
mainder, is the result of the simple 
mathematical fact that neither 365 nor 
366 is evenly divisible by 7 There is a 
remainder of 1 day in ordinary years 
and 2 days in leap years, as already 
pointed out, and this excess of 1 day or 
2 days is what causes the progression of 
any given date to various days of the 
week. The only way it can be overcome 
is by resorting to some device or sub- 
terfuge by means of which one week in 
each ordinary year and two separate 
weeks in each leap year are made to 


ir 
that 
and sp 
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events W 
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a 13-month plan, this objection, if it be 
an objection, will have tu be tolerated. 
The principle of the 48-hour period 
under a single day name is by no means 
new. At the time of Moses there were 
double days at the feast of the Passover. 
At the present time there is an almost 
exact analogy in the reckoning of time 
at the international date-line. When 
this line is crossed from west to east a 
second 24-hour period is given the same 
day-name (and date) as the 24-hour 
period just passed; that is, a day is re- 
On crossing the line in the 


peated. 
opposite direction a calendar day is 


omitted. When a traveler from east 
to west passes from one standard time 
zone into the next he sets his watch 
back an hour and thus has two one- 
hour intervals in the period of one 
hour by his watch. These variations 
from the regular progress of time are 
not usually regarded as sacrilegious or 
in violation of divine law. They are 
regarded, rather, as convenient methods 
of bringing about standardization in the 
reckoning of time. It would seem that 
the proposed ‘‘double-day’’ might rea- 
sonably be regarded in the same light. 

So far, then, there is no choice be- 
tween the two proposed plans. With 
the third defect, we come to the parting 
of the ways, since what applies to one 
plan will not apply to the other. We 
must, therefore, decide which character- 
istics of a calendar are to be regarded 
as most important. For example, is it 
more important that all months be alike 
and each month evenly divisible into 
weeks, even though this arrangement 
makes necessary the addition of a new 
month ; or is it more important to retain 
the 12-month calendar, to which we are 
accustomed, making the quarters equal, 
and the months as nearly equal as is 
possible under a 12-month plan? 

Under the 13 equal months plan each 
month would contain 28 days, or 4 com- 
plete weeks, and all months would begin 


on Sunday. The calendar 
months would be as follows: 


Sun. Mon. Tues. Wed. Thurs. 
3 4 
10 ll 
17 18 


24 25 


Note.—This arrangement 


nated as the International 
*In order for all years to 
the last day of each year (Sat. Dee 
the last day of some other month 
} + 


June 28), of each leap year, must 


hours instead of the usual 24. 


Under this plan a new 28-day n 
would have to be added at some point 
the calendar. One suggestion is 
be inserted between June and July 
that it be designated ‘‘Sol,’’ as t 
mer solstice would fall within 
period. 

The most satisfactory arrange: 
for a 12 month, equal quarters plar 
undoubtedly that in which each quart 
contains one month of 31 days fo! 
by two months of 30 days each. Thi 
often referred to as the ‘‘Swiss Pla 
and more recently as the ‘‘ World C 
endar.’’ Under the original ‘‘S 
Plan’’ each quarter began on Mon 
and ended on Sunday, and the third 
month contained 31 days. The arrang 
ment is shown on page 507. 

It will be seen that the first month 
each quarter, t.e., January, April, -Jul; 
and October, begins on Sunday, contains 
31 days with 5 Sundays and 26 wes 
days, and ends on Tuesday; that t 
second month of each quarter, 7.e., Fe! 
ruary, May, August and November, be- 
gins on Wednesday, contains 30 days 
with 4 Sundays and 26 week days, and 
ends on Thursday; that the third or last 
month of each quarter, t.e., March, June, 
September and December, contains 30 
days with 4 Sundays and 26 week days, 
and ends on Saturday. 





mp: 
sonal 
Decel 
mi 
thoug 
28 da 
tical | 
corres 
June 
ber, 
venie 
12-m« 
3-m\ 
In 
made 
and 
years 
curre 
time 


possil 


REVISION OF THE CALENDAR 


January 
April 
July 


October 








rh 

















egin on Sunday 


‘ 


Under this plan the four quarters 


would be equal, the two halves would be 
corresponding months of each 


juarter and of all years would be equal, 
industrial purposes all 
each 


days. 


for many 


iths would be equal, since 


contain 26 


ith would week 

* certain other purposes the months 
would not be equal, since some would 
ontain 30 and others 31 days. 

Advocates of the 13-month plan lay 
great stress upon the importance of hav- 
ing all months of equal length, in order 
that for statistical purposes they may be 
directly comparable. It might be well 
to inquire whether making them the 
same length would in fact make them 
omparable. Obviously, because of sea- 
sonal variations, comparisons between 
December and June, for example, will, 
In many cases, be of little value, even 
though each month be made to contain 
28 days. In many cases monthly statis- 
tical comparisons are valid only between 
corresponding months, for example, 
June with June, December with Decem- 
ber, ete. 
venient and as valid under the proposed 
12-month plan as under any possible 
13-month plan. 

In general, statistical comparisons are 


Such comparisons are as con- 


made between periods recently closed 
and corresponding periods of former 
It is important, therefore, that 
current statistics be kept in terms of 
time intervals that have as nearly as 
possible exact counterparts in former 


years. 


of each cay 


vears 
sons can be 
and August 
serious error. 

in order 

ences ol 

the differ 

rection can readily be 
our calendar is revist 
12-month, equal quar 


son or statisties for 


the new plan, with t 
sponding mont} 
endar, would n 

with. Direct ¢ 
monthly figures 
months would in n 
factorily accurate, 
of a few years, so tha 


entirely within the new calendar 


+ 


would be entirely accura 
On the other hand, what would 
situation if we should ad 
month plan? C 
under the new ecalend 
eourse, be comparable ; 
parisons between th: 
dar months and corres} 
of the 
not be _ availabl 


periods of 


past? Obvior 


comparisons be m: 
that they could no 
many adjustments, 
assumptions that 

ures, when finally 
of little value. 
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The case against the 13-month calen- 
dar from the statistical standpoint is 
well presented by Professor Clark War- 
burton in the closing paragraphs of his 
article in the August, 1931, number of 
the Journal of Calendar Re form $ 

To re-compute the numerous indexes of 
prices, industrial production and other phases 
of economic activity would be a costly pro- 
cedure justified only by definite and great ad- 
vantages. In the case of many of the statisti- 
cal series linking the present with the past, it 
impossible to convert the records of 
with the 


would be 
the past 
present. 


into a form comparable 


The next few years are certain to be critical 
years in the world’s history. Economie changes 


are extremely rapid. Economie systems are 


challenging each other. There is great uncer- 
tainty. Popular 
nomic stabilization, for reform of the capitalist 


clamor has begun for eco- 


system so as to provide continuous and ade- 
quate incomes for wage-earners, and for the 
future development of productive facilities in 
accord with a national plan based on the needs 
and desires of the people. 

To meet this demand for business stabiliza- 
tion and for national economic planning it is 
essential that economists and business men have 
during the next few years all the aid possible 
from past business records. A radical change 
in the calendar would seriously reduce the use 
fulness of these records and thus hamper the 
world needs at a 


adjustment of business to 


critical time in the advance of civilization. 


Another defect of our present calen- 
dar that is regarded by advoates of the 
13-month plan as particularly serious is 
the fact that the month is not evenly 
divisible into weeks, so that, in general, 
the end of the month does not coincide 
with the end of the week. That this is 
a defect can hardly be questioned. It 


may, however, be questioned whether 
the defect can be overcome without at 


the same time introducing a still greater 
defect. If the remedy is worse than the 
disease, we might well prefer to suffer 
the disease to continue. 

Under our present calendar the year 
consists of 52 weeks plus 1 day or plus 
2 days, depending on whether it is an 


As al- 


ordinary year or a leap year. 
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ready pointed out it can be mad 
tain 52 weeks, 
including one 48-hour period 

single day name in each ordinary 
and two such 48-hour 
under a single day name in 


with no remai 


periods 


year. 

The 52 weeks, or 364 days, n 
be divided into 
length is found most convenient 
a 12-month plan the months car 
of equal length, since 364 is not 
divisible by 12. The best that 
done is to have 8 months of 
each, and 4 of 31 days 
The most satisfactory arrangen 
these months, as already pointed 
to have each quarter of the year e 
3l-day month, followed b 
months of 30 days each. Under 
plan the end of the month will ¢ 
with the end of the week only at 
of each quarter; that is, at th 
each 13-week period. 

The months can be made equal 
the same time each month made 


months of 


months 


one 


tain an integral number of weeks 
no remainder, only by dividing t] 
of 52 weeks into months of 2, 4, 13 
26 weeks each, since these are 
factors of the number 52. Of thes: 
sible divisions, the only one that res 
in months approximating in le 
those of our present calendar is t] 
13 months of 4 weeks, or 28 day 
At first sight this seems like a reas 
ably satisfactory arrangement, and it! 
doubt would be if we were accuston 
to it. The principal objections to it 
(a) that it is too radical a depart 
from our present calendar to be read 
accepted by the public; (b) that 
being a prime number, can not be 
vided into sixths, quarters, thirds 
halves, as can our present calendar } 
of 12 This 
an extra closing of all books and 
conducted on 


S 


4 


months. would necessit 


counts for business 


quarterly or semi-annual basis, since t 
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s of the first, second and third quar- 
uld in no case correspond with 


of a month; (c) for statistical 


ses the 28-day month would differ 
‘much from our present calendar 
hs, both in length and in season: 
n, to admit of accurate com 
ith our present months; 
onth calendar would require a 
onthly closing of all accou 
meters, sending out of 


and would thus add 1/12 t 


il, postage and other such 


¢ business. (This is in additi 
eost of the extra quarterly and semi- 
nnual closings already referred t 
What advantages, if any, would ac- 
to offset these obvious disadva 
wes of the proposed 13-month cal: 
There are two, and only 
not be attained equally well 
perly revised 12-month 
ese are (a) the months 
le equal in length, and (b) t 
each month would coincide with 
1 of the week; 2.¢., each month would 
ntain an integral number of complete 
eks. 
But even these supposed advantages 
he 13-month calendar are open to 
uestion. Even though all months be 
lade of equal length they will still not 
» strictly comparable for many statisti- 
purposes because of the number and 
distribution of holidays and because of 
easonal variations. For example, a 28- 
lay month without a holiday can not be 
aid to be directly comparable, 
lustrial or business purposes, wit 


28-day month having one or more | 
lays or with a 28-day month at some 
ther season of the year. 
ation, or reduction to the san 

is to be made, even in the 

lay months, what, then, is 
tage of the 28-day month? 

re difficult to equalize two months of 
-6 and 25 working days than to equal- 
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a dollar. The general adoption of such be accomplished equally well 
a schedule would no doubt bring the 12-month or a 13-month plan 
period of earning and the period of (2) A slightly more accurat 
spending into complete harmony, but, year rule than that now in us 
surely, making the end of the month co- adopted if desired. There 
ineide with the end of the week would doubt as to the need for a m 
have no marked influence in the matter. rule. If adopted it would apply 
We should still continue to receive our well to a 12-month or to a 1] 
income by the day, week, month, quar- plan. 
ter or year, and to spend it in a manner (3) Under a 12-month plan t 
highly irregular both as to amount and _ ters of the year can be made equ 
as to period of time. slight adjustment of the lengths 
Advoeates of the 13-month plan of tain months of the Gregorian 
revision emphasize the importance of (4) The moths ean be mad 
the 4-week period as a time unit for for many industrial purposes, 
business purposes. If the 4-week period responding months can be mad 
does, in fact, possess the advantages and comparable for all purposes 
claimed for it, there would seem to be a 12-month, equal quarters plan. 
no reason why it should not be used for (5) All months can be made « 
that purpose, by those who prefer it, the adoption of a 13-month plan 
without in any way interfering with the (6) Each month can be made t 
use of the 12-month, equal quarters tain an integral number of weeks by 
calendar for other purposes or for all adoption of a 13-month plan. 
purposes, by those who prefer it. (7) The date of Easter and 
movable church festivals can be 
SUMMARY equally well under a 12-month or 
The Gregorian calendar is susceptible month plan of revision. 
of improvement in the following re- (8) The 4-week period can be 
spects : for business purposes, by those w! 
(1) All years can be made to begin fer it, without interfering with th 
on the same day of the week. This can month calendar. 


so m 
havi 
perp 
indir 
clue 
min¢ 


Pr 





FOUNDATIONS OF THE FACE 


By the late Dr. WILLIAM PATTEN 


MERITUS OF ZOOL(O« DAI ) 


Gi is sald, ‘*There is n 
l’s construction in the 
the visible evidence 
emotions and desires may be 
the intensity of dominant motives 


mporarily modified. But, speaking in 
rms of evolution, bodily and mental 


y 
ll aspects ol 


nstructions are diff 


rent 
CLiCiit 


same vital process. For man may 
surely, though dimly, see in his own face 
constructive results of the ruling 
motives and desires of a long line of ani- 
mal ancestors, modified by the urgings 
ind prohibitions of environmental in- 


fluences. And if he so desires, he may 


in the features of all his fellow 
reatures something of the history of 
their combined physical and mental 

‘+hievements. 

The face is a fortified and a highly 
discriminating portal to internal pri- 
vacy. There the chief inspectors and 
appraisers of vital commodities are as- 
sembled, and their structure and be- 
havior is the surest indication of the 
dominant purpose of the whole complex 
of bodily and mental activities that we 
eall life. On the other hand, the superb parental enve! 


FP étho 


means of 
anifest i oe ' bodily and 
so manifest in the construction and be- iy an 
havior of all living things, in their beforehand 
perpetuation and in their development, 
individually and socially, is the only dead or a 
clue we have to the ‘‘construction of the Visioning 


In a 
plant or 


egg or 
art and the constancy of purpose that is 


1? 


words, all 


mind’’ in either man or nature. ism 
Practically all plants and animals are The lon; 
““made’’ in unlike pairs, called males tating steps 
and females. This structural dimor- evidently the 
phism, called sex, is the outward indica- tural and fune 
tion of many complementary functions different creative 
for the evident purpose of reproduction, with their potential 
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relatively fixed or permanent, and so 
lay the foundations for further adven- 
tures in the art of living. All such in- 
novations come from no one time or 
place, but from a measureless blue of 
latent potentialities. They apparently 
produce the more pronounced fluctua- 
tions, or mutations, in the rate, the 
direction and the fruitfulness of evolu- 
tion, which in perspective mark the 
gaps, great and small, in our knowledge 
of life. Thus our disjointed classifica- 
tions of natural phenomena, our rigid 
formulas, graphs and pictorial diagrams 
of living animals, are but rows of dots 
summarily indicative of recognizable 
currents in an endless ocean of other- 
wise unexplored activities. Thus our 
erude biological diagrams are to be re- 
garded as four-dimensional mathemati- 
eal formulas, rather than pictures of 
any one living thing. 

The familiar terms heredity, natural 
selection and evolution are so artificially 
restricted and so befogged with techni- 
calities that their real significance is not 
duly appreciated. 

The implications of these four-dimen- 
sional figures of speech are inseparably 
interwoven with one another. They 
clearly imply that the more helpful, or 
useful ways of living, germinally, indi- 
vidually and socially, in some mysteri- 
ous but ever-insistent way, actually are 
perpetuated and increased, and that the 
less helpful, or no longer useful ways, 
are not. They clearly imply that there 
is a universal trend, purpose or objec- 
tive in the lawful activities of nature, 
a vital purpose which is visibly ex- 
pressed in the successful operation of a 
moral and ethical method of self-preser- 
vation, growth and evolution. It is the 
rightness of this method which all of us, 
consciously or unconsciously, are striv- 
ing to imitate, and to utilize scientifi- 
eally and artistically, and for the same 
purpose. 





II. STANDARD PATTERNS OF ( 
ORGANIZATION 

Cells are basic units of life, d 
standardized in form and action 
are to the biologist what atoms 
molecules are to the chemist, 
human beings and their socia 
gates are to the statesman. 

When multiplying cells form 
eellular bodies, such as a jellyt 
worm or a human being, they are 
arranged in relatively fixed str 
patterns expressive of the various 
tions they perform for the commo 
fare. There are not more than 
dozen basic patterns of this sort, su 
spherical, branching, spiral, ete 
bodies of all the higher animals, su 
certain worms, insects, crabs, fishes 
man, are built on a jointed, bilat 
symmetrical pattern, called the 
system. They all start from an 
germ cell planted in a more o1 
spherical mass of food yolk; the 
grow up in three main directions, 
eally, transversely and radially, 
forming six-sided bodies with wl 
call a head end, tail end, dorsal and \ 
tral surfaces, and with symmet 
right and left sides. Hence n 
points or cells in such a body are 
exactly alike in respect to age, ri 
location, structure and opportunity 

This highly standardized method 
cell growth produces the maxi! 
diversity of bodily organs; and als 
best arrangement of them for the int 
nal business of life and for the adapt 
adjustment of the body as a whole 
the external world. No other meth 
self-construction is so pregnant w 
eréative possibilities. 

The lower kinds of triaxial anin 
may consist of a great many b 
joints, or metameres, most of them 
a full complement of the essential 
gans of life. But this multiplicity 
similar functions is unduly extravagant 
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LARGE JAVANESE SCORPION (HETEROM 
CYANEA 
ORGANS IN THE HEAD AND FACE OF 
OUT FIBROUS BANDS, 8, BY 


FLOOR OF THE ENDOCRANIUM 


ments in all the higher animals from work for the more elaborate 
fishes to man, and provide the frame the head and face 
But the backbone is always 





embryologically, around an 
rod called the notochord, whic 
dently a far more fundament 
ture than the backbone itse!] 
the notochord and the primit 


nium have been the themes 


; 


investigations and specula 
their methods of development 
tial functions and the kind 
in which they arose 

In spite of all these investigat 
worm, insect, crustacean or a 
invertebrate shows any traces 
presence of both of these struct 
the same time, except the arac 
There, as shown in a median sé 


a large Javanese scorpion (Fig. 1 








ay f ‘’m are prese in their chara 
FIG. 2. THE FOUNDATIONS OF MAN’s 9 them are present in their cha 
BACKBONE. 


THE NOTOCHORD OF A JAVANESE SCORPION 


tie forms and relations, togethe 
very definite evidence of their 
CROSS SECTION. BLOOD CHAMBER, bc: MEDIAN functions. From such evidence, 


NERVE, mn, ROOTED AT INTERVALS IN THE NOTO clear that our skull was, primal! 


CHORD, AND IN THE GANGLIA OF THE CORD. eartilaginous framework for the att 
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DIAGRAMS OF VARIOUS STAGES IN THE EMBRYONIC DEVELO! 
AND THE EVOLUTION OF THE BODY AND THE 


ro MAN, DEF. StTaGes B AND C 


origin and its significance was unrecog gaps in the march of evolutiona 
nized. In man, it is entombed by over- — esses, which are always so baffling 
hanging cliffs of bone, and overgrown biological historian. And 
by forests of tangled tissues. But there variety of new kinds of animals 
it stands, reproduced generation after so suddenly appeared on the 
generation, as one of those living ruins many of them crippled and deg 
of primordial life which man so unwit or imperfectly adjusted to the 1 
tingly carries about ‘with himself ditions of life, greatly added to 
(Fig. 9). fusion 

The formation of a new mouth, prob 


ably in the Cambrian or some Precam fue New Face AND THE O 


brian era, was one of the most fruitful ARCHES 
and dramatic events in the history of The formation of a new mout 
organic evolution. It revolutionized all the convergence around it of six 
the existing functions of life and gave’ of oral arches marks the begim 
rise to the greatest variety of aberrant a new fashion in faces. The se 
forms ever produced in any one geologic diagrams in Figs. 4 and 9 will lh: 
era. It also laid the corner-stone for to visualize some of the stages 
the longest sequence of evolutionary evolution of these modern faeces, sta 
stages, from class to class, known to the with the fashion in scorpions and 
biologist. and leading up to the most m 
It was, therefore, a structural inno- fashion in man. Every bodily org 
vation of supreme functional value. involved in these changes, but tl 
Like all such innovations, it temporarily damental pattern of bodily organiz 
accelerated the rate and diversified the remains essentially the same 


products of evolution. It inevitably The principal events here illust! 
produced one of those great mutations are the progressive transtormati 


or, in perspective, one of those apparent the jaws, gills, brain and _ heart 
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AN OSTRACODERM 


NTRAL SIDE: ¢ 


FIG. ¢ 
A, DORSAL SIDE; B, vi 

Pp, PINEAL; 1-5, ORAI 
mouth, before they finally settled down 
into the standard facial combinations so 
characteristic of the higher vertebrates. 
At least three Ostracoderm 
faces are now They all 
extremely grotesque, for externally they 


kinds of 
known look 
are indeed very different from any ani 
mals with which we are familiar. 

In one type (Drepanaspis) from the 
lower Devonian of Gemiinden am 
Rhein, four or five pairs of jaw-like oral 
arches are present (Fig. 6 They are 
eovered with bony plates and project 


1 CLOACA: @, 


ARCHES, 


MONTHLY 


(PERN 


as 
4 


DREPANASPIS) FROM GERMANY; MIDDLE DEVO) 


7 


LATERAL EYE; {, LABIALS: o/, OLFA 
OR GNATHITES. 

forwards, beyond the upper side 
head, to form a stiff lower ‘hip’ 
enormous scoop-shaped mouth. Ea 
the four eentral arches ends 
is certall 


these 


rounded dental cusp. It 
kind of face, but 
nevertheless, to ma 


very poor 
mals managed, 
living with it by scooping up starf 
and other similar animals from the 
tom of the sea, as is clearly show 
their 
spiral clumps of calcareous spines 
Bothriolepis, 


fossilized execrements, whic] 


The seeond type 
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7. HEAD AND FACE OF AN OSTRA 
MERM “TREMATASPIS SCHMIDTI 


‘X] clit " 
ISLAND OF OESEI S RIAN. ORA [ —— 


ipper Devonian of Canada) is 
the standard condition seen in 
ebrates Fie. 5), that is, the 
le in a transverse direct 

id of a longitudinal one. Here 
rst described many vears ago, ther 
rows of plates, probably repre 
various parts of four pairs of oral 
es. One represents the maxillary 
and another the lower jaw But 
have not grown together across th 


median line, as in all true vertebrat 





Hence these animals have to chew 
“l sidewise, and by other very co 


leated facial movements. The folds of 





in, s, between the crushing ede 


maxillae, and between the points of 
mandibles, clearly indicate the wa) 
ey act and the location of the moutl . 
They usually live in shallow inland _ pop 
waters and feed on soft fern-like water 


plants, as shown by the purely carbo 
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IDAL ( 


pis, in the adult stages, has at least four 
pairs of preotic and prebranchial oral 
arches, covered with bony plates rig. 
7). The mouth longitudi 
nal slit flanked by he 
in chewing worked 


is a median 
‘avy jaw-like struc- 
tures, which trans 
versely, not forwards and backwards, as 
in typical vertebrates. 

When these 


moved, the various parts of four dis- 


covering plates are re- 


LONGITUDINAL SECTION, SHOWING 
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HYPOPHYSIS; 
SLES; 


LAC 


sels and nerves, 
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n, 


SEPTU M PRE-OLFACTORY 


SHION. 
prebranchial 


tinet and 


meres 


preotic 
are revealed, including 
for the attachment of 
muscles, various openings for bloo 


spurs oral 
and shallow groovy 
corresponding gut lobes (Fig. & 

It the 
denee, and other evidence that 
into that 
arches the arachnoid 


now appears, from abovi 


VW 
pairs 


here, Six 


of 


ro 


not @g 
thoracic 
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THE DAVID RITTENHOUSE BICENTENARY 


By Dr. M. J. BABB 










Aneient Greeks had thr 






which they were lnablie 1 s ~ 





their specified tools the compass 








the straight edge. Modern math: tars that ¢ 






ss has shown that they might hay It is 






l ted themselves TO oO} or the other 





The three proble ms wer 





irea of a circle, to duplicate a eu David in 











to trisect an ance Th \ I | nt } ~ 



























Greek geometry was invented as a b nineteent milest 1 
luct without accomplishing the solu Pj 
n of any of these problems, and mod called N 
rn mathematics has shown that structed S 
ree are impossible with t! mp 1eCurac ; ‘ 
ents specified, though every year solu- and ab 
ns are promised by men otherwisi n 
nest and honorable, the last one of motions { ts. Merenu \ 
rTnese fallaci S hav Inge been issued within Eat \] ~ J _ 
year by the head of a recognized their t ( 
school of a great church the tables 
Modern mathematies also has many many comp 
problems . will mention § thr f a mael 
them; the first one you may play wit! vised 






at your leisure. If you were drawing a the dials 






map of Europe or the United States or befor 






the counties of a state or 








fa county how many colors would vou tions of the p . { se h 






ave to use in order to make 
daries distinet 1 Would rour do. or can time ne ag I ne 7 1) I] 










be done wit 1 less? A second: ve been an an nt Keypt ven | 
Know three squared plus four square the days of Ahmes the Moon B 
equals five squared. Do any other like wrote the ‘*Explanatioy f All D 
powers of two different integers sum t Things,’’ t 
the same power of another integer cal book—w!] : 
The other problem I want to mention is some mummified ] a di mb 






» so-called three-body problem and its 







xtension, the m body problem, namely, he could rv : 
‘ving written out the equations of the these mii bs by 1 
motions of the sun, earth and moon, do _ back till the hands 
hese equations assure us of perma- not to the nearest century or 1 
] } ) ' © 






neney except for slight self-correcting to the very day 






fluctuations? Eddington in his latest lapse. Then he eould tur 
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Though we ean aceurately 
the path of an eclipse upon the 
of the earth its hundred miles of Adm 
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THE RITTENHOUSE ORRERY 
AT PRESENT LOANED BY THE UNIVERSITY OF PENNSYLVANIA TO THE FRANKLIN INSTITUTE, 
WHERE IT HAS BEEN BEAUTIFULLY RESTORED FOR USE WITH THEIR NEW ZEISS PLANETARIUM. 
THE CENTRAL FACE IS A PLANETARIUM; THE LONG ARM CONTAINS SATURN, HIS RING AND SATEL 
LITES, THE SHORTER BRASS ARM JUPITER AND HIS SATELLITES, WHILE WITHIN ARE MARS, EARTH, 
VENUS AND MERCURY. THE LAKGE CENTRAL BALL REPRESENTS THE SUN. THE SUN AND EARTH 
CAN BE REMOVED AND A SMALL TELESCOPE REPLACE THEM, WHICH WILL READ THE POSITIONS OF 
THE OTHER PLANETS THROUGH MARKINGS ON THE LARGE CIRCLE WHOSE INNER HALF MOVES AND 
REPRESENTS THE ECLIPTIC. THE HANDS FOR SETTING THE TIME 5000 YEARS BEFORE OR AFTER 
ARE IN SMALL CIRCLES BELOW. THE LUNARIUM IS ON THE RIGHT. THE DAYS OF FOUR CON 
SECUTIVE YEARS ARE ARRANGED IN A SPIRAL THREE DEEP. AND THE CENTURY YEAR, MONTHS AND 
DAY CAN BE VERY ACCURATELY SET IN THE UPPER PART. BELOW A CYLINDRICAL ARRANGEMEN’ 
IS DIVIDED IN 360 SQUARES REPRESENTING FIVE DEGREES OF NORTH AND SOUTH DECLINATION AND 
360 DEGREES OF AZIMUTH. THE EARTH IS STATIONARY EXCEPT FOR DAILY ROTATION AND CHANG! 
OF AXIS, AND IS SITUATED IN THE SMALL CIRCLE AT THE VERY TOP OF THE LOWER FIGURE. A 
POINTER ATTACHED TO THE VERY COMPLICATED WHEEL WORK IN THE CENTER POINTS OUT ON THE 
INNER SURFACE OF THIS CYLINDER THE POSITION OF THE MOON. ITS DECLINATION AND RIGHT 
ASCENSION ARE EASILY READ BY THE OBSERVER LOOKING IN THE EYE-PIECE SHOWN NEAR THE 
CENTER OF THE WHEEL WORK. THIS HAS A 45 DEGREE MIRROR THROUGH WHICH THE POINTER IS 
CLEARLY VISIBLE AGAINST THE SILVERED SQUARES ABOVE AND BELOW THE ECLIPTIC. THE CIRCLE 
UNDER THE EARTH HAS AN HOUR HAND AND FRACTIONS OF HOURS ARE READILY READ. THE 
WHOLE CYLINDER MOVES SO AS TO KEEP THE EARTH IN ITS PROPER RELATIVE POSITION. OF 
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country’s quarrel, after having fought 
with his wife’s relations, the Dutch, 
Admiral Penn captured Jamaica. It is 
said that one of his captains reported to 
him on the Dutch possessions in Amer- 
iva which the admiral ever afterwards 
looked upon as a means of restoring the 
younger branch of the Penn family to 
which he belonged. After the peaceful 
and spontaneous recall of Charles the 
Second the admiral sent Captain 
Holmes over again to take possession of 
the Dutch colonies on the eve of the last 
great war with Holland. And in due 
time, after some weeks in the same 
tower in which the Penns—father and 
son—dwelt more than once, Holmes’ 
capture was acknowledged and the New 
Netherlands and the western bank of 
the Delaware became the property of 
the Duke of York, who had agreed to be 
guardian to young William Penn. The 
younger Penn cherished the tradition of 
his father toward this new land, yet 
having become a Quaker he yearned not 
for titles but only for a place to estab- 
lish a green country town and to pro- 
claim a land where all might be free and 
equal and undisturbed in their religious 
views. Passing over into Holland, 
doubtless realizing that the doctrine of 
‘‘inner light’’ had been wafted across 
the Straits from the Rhine and being 
half Dutch himself he extended a 
gracious weleome to immigrants from 
the Lowlands. Francis Daniel Pasto- 
rius, a learned and emotional barrister, 
having just returned from ‘‘the grand 
tour’’ of Europe with a rich sprig of 
nobility, heartily answered the message 
and landed in America soon after the 
Welcome. In Philadelphia he built a 
little house above a cave and placed on 
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it this inscription: Parva domus, sed 
amica bonus procul este proephani 
Small is my house but open to good men 
and closed to the evil, at which Penn 
smiled and entered and invited him to 
dinner every day. 

Pastorius, upon the coming of other 
chosen German Quakers, formed the 
weaver’s village of Germantown, soon to 
be nicknamed because of its poverty 
Armentown. Here they lived as 
friendly Quakers until Pastorius and 
others brought before the various meet 
ings their anti-slavery petition, saying 
they were against traffic in ‘‘men’s 
bodies.’’ Not receiving a quick and 
warm response they gradually grew 
cold to some of the Quaker customs and 
longed for a preacher of their own 

In Germany, where Willem Rutting 
huysen was born in 1644, it was the cus 
tom of the eldest son to remain under 
the parental roof until the second son 
became of sufficient age and strength to 
assist the father. The added earnings 
at this time enabled the father to set the 
oldest son up in business or on a farm 
or give him means to make a pilgrim 
age. This procedure went on until the 
youngest son was left to assist the de 
clining years of his parents and finally 
take over the homestead and the family 
traditions. Thus it was that Willem 
Ruttinghuysen, the older son, left the 
family group at Miilheim and went 
down into Amsterdam in Holland to 
take up his trade of papermaker, which 
his family had somehow acquired from 
connections with the French Hugenots, 
for his watermark \XA was also used 
by Wendelin Rehel of Strasburg and 
the crown and fleur-de-lis are from the 
arms of France. Soon after 1685 we 


COURSE AN ECLIPSE ONLY OCCURS WHEN THE POINTER, WHICH REPRESENTS THE POSITION OF THE 


MOON, PASSES DIRECTLY IN FRONT OF THE EARTH, WHICH CAN ONLY HAPPEN WHEN THE POINTER 
IS NEAR THE ECLIPTIC WHEN IT PASSES THE EARTH AT THE 12 0’CLOCK POSITION. THE PHOTO 
GRAPH IS IN ECLIPSE POSITION WITH THE HOUR HAND DIRECTLY UNDER THE POINTER. THE LEFT 
FACE ORIGINALLY CONTAINED JUPITER AND SATURN AND THEIR ATTENDANTS. RITTENHOUSE RE 


MOVED THEM WHEN HERSCHEL ANNOUNCED HIS DISCOVERIES AND NEVER REPLACED THEM. 
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A LETTER ABOUT THE ORRERY 


THIS LETTER WAS FOUND BY THE AUTHOR AMONG THE PAPERS RELATING TO THE CONFLICT BE- 

TWEEN THE OLD COLLEGE OF PHILADELPHIA AND THE NEW UNIVERSITY OF THE STATE OF PENN- 

SYLVANIA BEFORE THEIR UNION. THE CASE OF THE ORRERY IS POSSIBLY OUR MOST MAGNIFICENT 

PIECE OF COLONIAL CABINET MAKING AND WOOD CARVING, AND ITS AUTHORSHIP WAS UNKNOWN 
BEFORE THIS LETTER WAS DISCOVERED. 


find him setting out for America, possi- Nantes or possibly from an adventurous 
bly because of the influx of seventy longing to follow relatives who had set- 
thousand French Huguenots into the tled in New Amsterdam as early as 
Rhine Valley and neighboring cities 1641, but most likely called as minister 
after the revocation of the Edict of to complete the company of German- 
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town Mennonites. It is safe to say that 
he sailed on a Dutch vessel to New 
York, being warned by the baker Bom 
and other Crefelters of the poor fare 
and the danger of being let ashore on 
the lower Delaware, and other possible 
ill-treatment from English shipmasters. 
There likely was a lack of English ship- 
ping because of the rebellion leading to 
the accession of William and Mary. 
Tradition tells us that he arrived in 
Pennsylvania with his sons Garet and 
Claes or Nicholas and his daughter 
Elizabeth in 1688, and that there was a 
courtship on the boat, for we find that 
the bans were read on the 10th day of 
May and that a marriage takes place in 
the Dutch Reformed Church in New 
Amsterdam on the 29th of May, 1689, 
between this younger son, Claes, late of 
Arnheim but now of the Lower Dela- 
ware, and Willjmintie Dewees of Lieu- 
wardn and now of New Netherlands. 
Claes brings his bride and her brother 
William through Jersey, crossing the 
Delaware near the Falls and passing 
down near Penn’s country seat to join 
her parents, Garett Hendricks and 
Zythian, descendants of Jan Pietre (De 
wees—the orphan), and other members 
of this family, possibly all originally 
from Miilheim and former neighbors of 
the Rittenhouses. This year they seem 
to have spent in building some sort of 
habitation in the wild and beautiful but 
closed glen of the Wissahickon (this 
valley was closed in by an immense 
group of rocks at the Ridge Road until 
1826). 

In 1790 as members of a company 
formed by Samuel Carpenter, who held 
the land, William Bradford, the Caxton 
of America, Robert Turner, old friend 
of Penn, and Thomas Tress, they erected 
the first papermill in America on a 
small branch of the Wissahickon. This 
labor was accomplished entirely by their 
own hands without the aid even of bar- 
rows, there being no connection with the 
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outside world, except bridle paths to 
Germantown and boats to Philadelphia. 
The wheel they first erected was under- 
shot and connected by wooden cogwheel 
work to the wooden trip hammers that 
beat up the pulp and smoothed the sized 
paper obtained from the man-carried 
waste product of the weavers in Ger- 
mantown and what rags could be gath- 
ered in the city. Richard Frame writes 
thus in ‘‘A Short Description of Penn- 
silvania or a Relation of What things 
are Known, Enjoyed and Like to be 
Discovered in the said Province’’: 


The German-Town of which I spoke before 

Which is, at least in length one mile or more, 

Where lives High German Peple and Low 
Dutch, 

Whose trade in weaving linen Cloth is much, 

There grows the flax, as also you may know, 

That from the same they do divide the Tow; 

Their trade fits well within this habitation, 

We find convenience for their Occasion, 

One trade brings in imployment for another, 

So that we may suppose each trade a brother; 

From linen rags good paper doth derive, 

The first trade keeps the second trade alive; 

Without the first the second cannot be, 

Therefore since these two can so well agree, 

Convenience doth appear to place them nigh, 

One in Germantown, t’other hard by. 

A paper mill near German-Town doth stand, 

So that the flax which first springs from the 
land, 

First flax, then yarn, and then they must begin, 

To weave the same which they took pains to 
spin. 

Also when on our backs it is well worn, 

Some of the same remains ragged and Torn; 

Then of the Rags our Paper it is made; 

Which in process of time doth waste and fade: 

So what comes from the earth, appeareth plain, 

The same in Time, returneth to earth again. 


Under the caption ‘‘Save Your 
Rags’’ the following advertisement ap- 
peared at a later date in New York: 


If the necessary stock is denied paper mills 
young maids must languish in vain for tender 
epistles from their respective swains. Bache- 
lors may be reduced to the necessity of per- 
sonal attendance on the fair. 


The paper molds, probably about 
twenty by thirty inches, were made of 
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fine screens of reed on the inside of 
which were placed wires bent in the 
form designed for a watermark. These 
molds were dipped into the vat of pre- 
pared and beaten pulp which by a quick 
motion of the hands was spread over the 
inside surface of the mold. The water 
from the pulp running through the 
screen, and the sheet losing much of its 
moisture, took on the shape of a very 
wet sheet of paper, the design of the 
wires laid in the mold caused by their 
unevenness the watermark. When the 
skilled papermaker thought the sheet to 
be sufficiently dry, he turned it out on 
a kind of blotter which he had placed 
on the preceding sheet. 

In this mill worked at papermaking 
the older Willem, his two sons and 
William Dewees, though Garett seems to 
have soon left and gone to Germantown- 
ship. William Dewees in 1710 founded 
the second paper mill in America, which 
was in 1713 bought out together wit: 
one hundred acres of land by his 
brother-in-law, Nicholas, William 
Streepers and John Gorgas, for one 
hundred and forty-five pounds. The 
women of the family were kept ex- 
tremely busy picking and sor.ing the 
rags and with other duties about the 
mill. Willem, the elder, the preacher of 
the Mennonites in Germantown, became 
their first bishop. In 1702 a tremen- 
dous fieod washed away the mill, with 
all its tools and belongings. William 
Penn contributed twenty-five p lunds 
and called the elder Willem ‘‘old and 
decrepid,’’ though he was only fifty- 
eight, the same age as Penn himself. 
Hard labor and long hours used to make 
men give up at fifty and sit in a chim- 
ney corner for the balance of their lives. 
The mill was rebuilt and came into the 
hands of the Rittenhouses alone, who 
seem to have been prosperous. From 
June, 1709, to April, 1710, Bradford 
purchased paper amounting to thirty- 
six pounds, 13s, 3d. Nicholas made 
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press, writing and brown paper. Here 
were born the sons of Nicholas and Wil- 
helmina, William, Henry and Mathias, 
the latter in 1703, and their daughters, 
Psyche, Catharine, Mary and Susanna. 
In 1708 Willem the elder died and was 
buried in the lot of the old Mennonite 
meeting house in Germantown; and 
Nicholas carried on the mill, preached 
on Sunday and did pastoral work as 
had his father. The children went to 
school to Daniel Francis Pastorius at 


Germantown, whose experience in 
Philadelphia in whipping the boy 
Israel Pemberton, later the great 


Quaker merchant, proved how disas- 
trous it was to cross this famous trader. 
Finally, after the second William had 
moved to a farm nearby and his 
brother Henry to a farm in Worcester 
Township, Mathias, having remained 
with his father, took to himself in 1727, 
the year of Newton’s death, a wife, 
Elizabeth Williams. William Barton, 
Rittenhouse’s nephew, says, ‘‘She was a 
daughter of Evan and _ Dorothy 
Williams, Welsh Quakers.’’ Of them I 
find no record, but it is interesting to 
note that Susanna, the daughter of the 
wealthy Jacob Telner, who married 
Albertus Brant, after his decease mar- 
ried a second husband, one David 
Williams, about the year 1700. As the 
name Susanna appears frequently in 
the Rittenhouse family and Mathias 
Rittenhouse’s wife’s brother is named 
David Williams, there is room for 
thought. However this may be, Eliza- 
beth Williams seems to have been a 
woman of ‘‘uncommon mind’’ but with 
an. education ‘‘having been much 
neglected in her youth as is common 
with orphan children.’’ She seems to 
have been afraid for the health of her 
family in the dark valley and at the 
papermaker’s trade and interests her 
brother-in-law, Henry; they influence 
Mathias to make a purchase of land 
from the Norris family, who owned the 


5 eee, 


















re 


ad 


ter 
1ed 
27, 
ife, 
on, 
sa 
thy 
on I 

to 
the 
ied 
ar- 
vid 
the 


lias 
ned 
for 


1 a 
rith 
uch 
non 

to 
her 
the 
her 
nee 
and 











manor of Willem Stadt, which Penn 
had given to his son William and the 
latter scapegrace had sold almost imme- 
diately for pocket money and back 
debts. It was this Isaac Norris who 
purchased in London in 1705 for James 
Logan, Hays fluxions, of which there are 
two copies in the Loganian Library. In 
his spare time Mathias seems to have 
added to the stone house previously 
built at Norriton, but stayed according 
to tradition with his father in the new 
house with the coffin door, and no steps 
therefrom, that still stands in the park 
on Lincoln Drive, the only one pre- 
served of the four residences of David 
Rittenhouse. Here a daughter Esther 
and a son David, the latter born April 
8, 1732, old style, were added to the lit- 
tle family. Eventually in 1734 Nicholas 
died, and by brotherly agreement the 
oldest son William took hold of the mill, 
while the younger family moved to the 
farm at Norriton, Elizabeth’s two 
younger brothers going with them. At 
the corner of the farm they found an 
old Presbyterian Church which had 
probably been Dutch Reformed in 
earlier days and whose claim was from 
**the time whence the mind of man run- 
neth not to the contrary.’’ So to the 
‘said Presbyterian profession’’ in con- 
sideration of ‘‘one silver half crown cur- 
rent money of England to them in hand 
paid,’’ they gave a deed. A few years 
after tney had moved came the great 
earthquake of December 7, 1737, felt for 
three hundred miles. It sounded to 
little David like a great multitude run- 
ning to and fro in the loft overhead. 
On September 14, 1735, a warning ap- 
peared in the York County, Virginia, 
Record: ‘‘It is ordered that it be a 
standing rule of this court that the 
Sheriff doth not summon any person to 
be of the grand jury, who he shall know 
to be a Drunkard, a common swearer, a 
Sabbath breaker or Surveyor of the 
highway, or guilty of any other misde- 
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meanor.’’ Thus, here under the tuition 
and care of his elder sister Esther, 
David Rittenhouse began his acquain- 
tance with life, probably going to school 
in the Presbyterian Church, afterwards 
and between times taught by his Uncle 
David, after whom he was named and 
who had learned the carpenter’s trade 
and been interested in mathematics and 
possessed a translation of the first book 
of Newton’s Principia. This young 
man was ‘‘delicate’’ and much at home, 
sO we can imagine with what eagerness 
the young David listened to the older 
David about the mystery of mathemat- 
ics and the use of tools. On bad days 
they crept up one of the four winding 
stairs into the great garret and there 
pored over mathematics and read and 
reread Poor Richard’s Almanac and the 
Pennsylvania Gazette, and talked as 
boys can and do of their hopes and 
plans for the future. Young David 
must have been disappointed when they 
read in Poor Richard’s Almanac when 
he was six years old the following: 
**You will excuse me dear reader that I 
afford you no eclipses of the moon this 
year. The truth is I do not find they do 
you any good. When there is one you 
are apt in observing it to expose your- 
self too much and too long in the night 
air whereby great numbers of you catch 
cold, which was the case last year to my 
very great concern. However, if you 
will promise to take more care of your- 
selves you shall have a fine one to stare 
at the year after next.’’ In 1743, when 
David was eleven, he was allowed to 
stay up late and he and his uncle saw a 
total eclipse of the moon on October Ist 
at 10 o’clock in the evening. There was 
also a figure in Poor Richard’s Almanac 
illustrating the cause of eclipses. 

These were stirring times in 1742. 
Gentle Mathias came home much beaten 
up from the great election. The great 
Whitfield had been preaching virtually 
to thousands. In Philadelphia a build- 
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ing was erected in 1740 for him to 
preach in, and Samuel Pennypacker 
claims this was the beginning of the 
Academy, afterwards the College of 
Philadelphia and now the University of 
Pennsylvania. This was the time when 
the governor’s council denied the right 
of assembly to appoint other doctors in 
the place of Dr. Graeme, port physician. 
The government was in the king and his 
appointed representatives and was never 
dissolved. Assumption by the assembly 
of executive power was a ‘‘bare-faced 
Republican notion.’’ 

At Norriton, Hell Fire John Rowland 
was in charge but was getting, like Cuth- 
bertson, ‘‘tired of the ungodly.’’ This 
was the beginning of the ‘‘new lights,’’ 
the germ of the ‘‘rabid whigs,’’ who con- 
trolled Philadelphia polities until 1789. 

Poor Richard’s Almanac of 1744 gives 
rising and setting of planets ‘‘so those 
who are disposed can learn to distin- 
guish one from the other.’’ That of 
1747 promises two total eclipses of the 
moon, midnight, Feb. 13, and 9 pP. m., 
Aug. 9. In 1748 the Copernican and 
Ptolemaic systems are explained. Poor 
Richard compares Ptolemy to a ‘‘ whimsi- 
cal cook, who, instead of turning his 
meat in roasting, should fix that and con- 
trive to have his whole kitchen fire and 
all whirling continually round it.’’ Men- 
tions Newton’s death in 1727 and quotes, 
*‘Nature and nature’s laws lay hid in 
night. God said, Let Newton live and 
all was light.’’ 

When David was only twelve years of 
age Uncle David died and left him his 
tools and books and he had to carry on 
the double dreams of the two boys. I 
would like to give you some of the atmos- 
phere of the times, how they told this 
sad news to four neighbors and how in 
the same way it traveled over the coun- 
tryside, bringing the whole neighbor- 
hood to the funeral, how they always 
knew when neighbor James’s_ sick 
daughter was going to meeting because 


~~ - 


her father was out early in the morning 


smoothing up the long lane with a hoe 
and rake so she would receive no jar 
on the journey, how at meeting when the 
question was put ‘‘Has anyone anything 
to say?’’ that Lydie Tucker rose and 
said, ‘‘Lewis promised to marry me,”’ 
but as nobody else said anything the 
wedding went on. How Aunt Emmy 
used to sew feverishly when her thread 
was short, to get through before it ran 
out. How the weather then was just as 
peculiar as it is now, though the German 
historian Ebling says ‘‘the dews were 
often heavy enough to start a dry 
stream.’’ How after the Quakers with- 
drew from politics, Philadelphia became 
strangely neglectful of her own nest- 
lings, seemingly ashamed of even her 
legitimate children if they began to 
attract public notice in Philadelphia be- 
fore becoming known in foreign parts. 
This incidentally was the time of the 
young pretender in England. Many 
things can be told of our simple Germans 
and Quakers and fiery Scotch-Irish 
Presbyterians that would lead you to a 
better understanding, but I must go on 
and tell about David. This is the time 
that we find the handles of his plow 
and the fences marked with soapstone 
where he had paused at the end of a 
wavering furrow to rest his horse and 
work out some problem that had begun 
to trouble him far across the field. In 
after years his younger brother Benja- 
min was prone to tell of this figuring 
with pride in a budding genius, though 
his previous telling may have been taken 
as evidence of times of idleness, for it 
was said David rested old Dobbin over- 
long at the end of the furrow. 

Coming home from the old papermill 
our hero made a waterwheel and then a 
clock, a wooden one with three wheels, 
but not content with this he soon made 
others, using brass for the works. In 
this he was encouraged by articles in 
Poor Richard’s Almanac upon the regu- 
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lation of clocks. So he and his mother 
finally persuaded father Mathias to buy 
sufficient tools and materials to set him 
up in a shop by the side of a road. 

His every clock was different and bet- 
ter than the last, for he studied and im- 
proved his mind. Some days when he 
had finished a task and needed a new 
one he would walk the twelve miles to 
the school of Patrick Menan at Marble 
Hall, where every student was in a class 
by himself, more especially David. Men 
in America had learned to walk from 
the Indians. David was only five years 
old when the Indians first felt them- 
selves cheated by the Walking Purchase, 
and he had early walked to Shipback 
and Salford, where Christopher Dock, 
the first American writer on school man- 
agement, taught on alternate days. A 
man could and often did outwalk a horse 
in those early trackless days. And walk- 
ing is good for thinking. 

In 1751, when David was nineteen, 
Thomas Barton, a graduate of Dublin 
University, came to teach school at 
Norriton and opened up a new world of 
learning. They started a lending library 
so as to pass on the good things to others, 
and the next year Barton became a tutor 
in the academy, which soon became the 
College of Philadelphia, to which had 
come the able, energetic and discerning 
Rev. William Smith. In 1753 Barton 
married, at Old Swedes, David’s favorite 
older sister, Esther. About a year after 
this Barton sailed for Europe to obtain 
orders as a rector of the church of En- 
gland and returning brought many scien- 
tific books to add to what David was ob- 
taining from the college and the library 
of James Logan. So filled were David’s 
days and nights in attempting to keep 
up with this torrent of learning that he 
had a breakdown, and sensibly stopped 
all work and took the baths at Sulphur, 
now Chester Springs, and later those 
near his brother-in-law’s farm at one of 
his charges in what was then York 


County. Recovering from this illness he 
was ever afterwards plagued, as he de- 
scribed to his nephew, William Barton, 
*‘with a constant heat in the pit of the 
stomach ; affecting a space not exceeding 
the size of half a guinea attended at 
times with much pain,’’ and which dis- 
turbed him greatly in the position of 
writing. 

In 1756 he made an eight-day clock for 
Thomas Barton, which had on the upper 
dial plate ‘‘Tempus Fuget’’ and beneath 
**Mind your business.’’ This clock was 
lost in New York or carried to England. 
In the year 1758 Barton was chaplain to 
one of the king’s American regiments. 
He says that he rode out to meet Colonel 
Washington coming with troops from 
Fort Cumberland, and finding Washing- 
ton on foot dismounted and walked back 
with him seven miles. He tells after- 
wards of the perils with the Indians and 
of his preaching for Washington on 
Nehemiah 4:14. It was through Barton 
that Rittenhouse became acquainted with 
Washington, for whom he made a sur- 
veyor’s compass, and much later spec- 
tacles and a reading-glass. In 1763 Rit- 
tenhouse and Provost William Smith 
were making surveys to connect Lake 
Erie by water with the Delaware, before 
any canal was built in England, and thus 
prevent the loss of the lucrative West- 
ern trade to New York and Baltimore. 
Ever since the first granting of Penn’s 
charter there had been a dispute be- 
tween Penn and Baltimore. Cresap said 
that ‘‘Philadelphia was the damndest, 
prettiest city in Maryland,’’ and Penn’s 
claim would have taken in even the pres- 
ent Baltimore City and given him a port 
on Chesapeake Bay, probably Oxford, 
Robert Morris’ old home. The charter 
granted land to Penn from the beginning 
of the fortieth to the beginning of the 
forty-third parallel of latitude. When 
all the previous charters had been 
granted, a degree of latitude was thought 
to be only sixty English miles. J. Picard 
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of France announced in 1671 that the 
length of a degree of latitude was nearly 
seventy common miles. There is a ques- 
tion as to whether Newton knew ac- 
curately the size of the earth or whether 
he was held up that twenty years be- 
cause he did not know how a sphere at- 
tracts an outside particle, as Adams and 
Glaisher claim. The preponderance of 
opinion apparently favors the old ex- 
planation, as voiced by Noyes in his 
‘*Watchers of the Sky’’: 


. . » Newton withheld his hope 
Until that day when light was brought from 
France, 


. . » To the throng, 

Those few corrected ciphers, his results, 

Were less than nothing; yet they changed the 
world. 

For Newton seized them and, with trembling 
hands, 

Began to work his problem out anew. 

Then, then, as on the page those figures turned 

To hieroglyphs of heaven, and he beheld 

The moving moon, with awful cadences 

Falling into the path of his law ordained, 

Even to the foot and second, his hand shook 

And dropped the pencil. ‘‘Work it out for 
me,’’ 

He cried to those around him; for the weight 

Of that celestial music overwhelmed him; 


You will also see what a trouble and 
mess this made out of the old grants to 
have a degree nearly ten miles longer 
than it previously had been. The claims 
of Maryland were thought to have been 
settled by the Chancery Court decree is- 
sued in the year of Rittenhouse’s birth, 
but the dispute still hung on and in 
1763-64 Rittenhouse was employed by 
the Penns, through the Reverend 
Richard Peters, then their secretary, to 
make intricate calculations and to fix 
certain points of the twelve-mile circle 
about New Castle, for which he says he 
was handsomely paid. We know that in 
1767 Mason and Dixon, after a short 
stay at the Plumstead house, No. 30 
South St., designated as the most south- 
erly point of Philadelphia, loaded their 
instruments in a wagon and went 


directly to what is now called Harlar.’s 
Corner, near the Chester County Poor 
Farm and spent the winter there, and 
that there remains in the shifting sands 
of a field above the house the so-called 
Star Gazer’s Stone. Immediately south 
of the house was their observatory, from 
which they measured a south line ecross- 
ing the Brandywine three times in the 
first mile. They continued this and on 
a part of it measured out a degree of 
latitude. This line is over four miles 
east of the eastern boundary of Mary- 
land. They probably didn’t want to 
make any of their preliminary calcula- 
tions on Lord Baltimore’s territory. 
Finally, they measured fifteen miles 
south from the then position of the 
stone which was in the latitude of the 
most southerly part of Philadelphia. 
From this point they proceeded to locate 
the northeastern corner of Maryland 
and to lay out Mason and Dixon’s 
line. The method was to start off from 
each station on the are of a great circle, 
just as steamers do to-day, then at inter- 
vals they checked back south en the 
meridian to the latitude of their start- 
ing point. In this manner they con- 
tinued until stopped by Indians. 
Pennsylvania had been settled first by 
the English, who carried on the peace- 
ful tradition of the Swedes and Dutch. 
Next came a great shock-absorber belt 
of Germans and on the outposts the 
Scotch-Irish, who without let or hin- 
drance felt that no Christian should be 
without land while the savages had so 
much. In 1763 both Barton and Ritten- 
house were much incensed at the so- 
called Paxton riots. Some friendly In- 
dians who had sought the protection of 
the government were interned in the 
barracks and prison at Lancaster. They 
were set upon by the Paxton boys and 
all killed; the last one, a little boy who 
had been clinging to the rafters of an 
outhouse, was dragged down by an old 
greybeard and held by one hand while 
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his brains were blown out by the rifle 
held in the other. Immediately the old 
preacher dropped on his knees in the 
blood of the boy and praised God for 
the deliverance. Excited by their suc- 
cess, the Paxton boys marched on Phila- 
delphia to destroy the Indians there, 
but were delayed in Germantown and 
persuaded to return. On the other 
hand, the Reverend John Ewing, first 
provost of the University of the State 
of Pennsylvania, gives us a much lighter 
story of the Paxtons and blames the 
Indians, much as did Jonathan Edwards 
in New England. In 1765 Samuel Pur- 
viance wrote Colonel James Burd ‘‘to 
let it be spread abroad through the 
country, that your party intend to come 
well armed to the election—and that you 
will thrash the Sheriff, every inspector, 
Quaker and Menonist to jelly,’’ but all 
was in vain as yet. 

In February, 1766, at Norriton, the 
Reverend Thomas Barton united David 
Rittenhouse and Eleanor Coulston, the 
daughter of a neighboring farmer, in 
marriage, he having assumed the family 
estate by taking upon himself certain 
obligations generally belonging to the 
younger son. Here on the 23rd of Jan- 
uary, 1767, was born his oldest daughter, 
Elizabeth, named after his mother, and 
later, 1788, the wife of Jonathan Dick- 
inson Sergent, and on December 1, 1768, 
a second daughter Esther, named after 
his favorite sister, and in 1789 the wife 
of Dr. Nicholas B. Waters. On Novem- 
ber 17, 1767, the College of Philadelphia 
had bestowed upon him the degree of 
Master of Arts, ‘‘being well assured of 
the extraordinary progress you have 
made by a felicity of natural genius in 
mechanics, mathematics, astronomy, and 
other liberal arts and sciences, all of 
which you have adorned by a singular 
modesty and irreproachable morals.’’ 
This same year he commenced the ob- 
servatory at Norriton, made a mettaline 
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thermometer and investigated the com- 
pressibility of water. 

The year 1769 was an extremely busy 
one. Not only did he settle the boun- 
dary between New York and New Jer- 
sey, but he was busy making all the in- 
struments for observing at Norriton the 
transit of Venus, which occurred on 
June 3rd of that year. The legislature 
had appropriated one hundred pounds, 
and the newly organized American Phil- 
osophical Society had appointed a com- 
mittee which was to meet at State House 
Yard, Norriton and Cape Henlopen. 
The public contributions and the public 
money were principally at the disposal 
of the State House committee, where a 
small wooden platform was erected for 
the observations of the subcommittee 
headed by Dr. John Ewing. This ob- 
servatory was the stand from which 
was first read the Declaration of Inde- 
pendence. 

It was owing to the patience, skill, 
labor and public interest of Ritten- 
house that the Norriton observatory be- 
came the chief part of the enterprise. 
Here Dr. Smith used a reflecting tele- 
scope sent by the Penns through Dr. 
Rush and later to be the property of 
the college. There was also an astro- 
nomical quadrant of 24 foot radius made 
by Sisson. This instrument was similar 
to the smaller one made by Rittenhouse 
and afterwards used by Andrew Elli- 
cott. surveyor general of the United 
States, now preserved in the Smithso- 
nian Institution. Rittenhouse used this 
quadrant for obtaining the latitude of 
the observatory at Norriton and it was 
returned to New Jersey, where we trust 
it has been preserved. Rittenhouse also 
made an equal altitude instrument, a 
transit telescope and of course a most 
excellent clock. All these are no» the 
property of the American Philosopn al 
Society and the University of Pennsyl- 
vania. The calculations from the Nor- 
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riton and Greenwich observations, as 
given in the Appendix of the Astro- 
nomical Section of the First Volume of 
the transactions of the American Philo- 
sophical Society, gave the sun’s hori- 
zontal parallax as 8.805”. You may 
read both the American and European 
correspondence in this same volume. 

The transits 1739 and 1761 had been 
unlucky. Reverend Horrox, who calcu- 
lated the one of 1639 the first observed, 
had to attend service while it was in 
progress. The British everywhere met 
clouds or were prevented by the French. 
Mason and Dixon were chased home by 
the French and reluctantly sailed a sec- 
ond time. All Maskelyn had to show for 
a visit to the West Indies was a seven 
hundred dollar liquor bill and a new 
method for obtaining longitude. The 
Leipzig observer who had gone far 
enough north to prevent the sun setting 
in the midst of things was accused of 
falsifying his records, but many years 
afterwards the eminent American as- 
tronomer, Simon Newcomb, proved that 
the accuser was both color blind and 
mistaken. One Frenchman, Le Gentil, 
prevented by the English from landing, 
stayed eight years longer in the East 
Indies till 1769 and found it cloudy and 
so came home, for he wouldn’t have a 
chance again until December, 1874. Rit- 
tenhouse also observed the transit of 
Mercury, November 9, 1769. 

At this same time Rittenhouse was 
working on his orrery, a name gotten 
from the fact that the Earl of Orrery 
unwittingly patronized a planetarium 
whose plan was stolen by one Rowley 
from its inventor, George Graham. The 
King of England paid Rowley a thou- 
sand guineas, though the instrument 
only contained the sun, earth and moon. 
The financing of the Rittenhouse 
machine is the first instance of a research 
fund in America. Barton wrote to Rit- 


tenhouse : 


I would have you pursue your Orrery in your 
own way without any regard to an ignorant or 
prevailing taste, all you have to study is truth 
and to display the glorious system of Coper- 
nicus in a proper manner and to make your 
machine as much an original as possible. I 
beg you will not limit yourself in the price. 
P.S. I beg leave to recommend Huyguns, 
Cotes, Horshams, and Powers philosophy to 
you. I wish you would purchase Bion’s de- 
scription of Philosophical and Mathematical 
instruments. 

Dr. Witherspoon, president of Nassau 
Hall, now Princeton, rode out to Norri- 
ton and paid Rittenhouse three hundred 
pounds for his orrery, to be finished 
later. It was a source of great pride 
and of many appropriations to the col- 
lege until it was lost some time after its 
return from the Chicago World’s Fair 
of 1893. The second orrery, finished 
nearly as soon as the first because of the 
need of importing brass from England, 
cost the University of Pennsylvania 
nothing. Rittenhouse received forty-two 
pounds and ten shillings after a great 
deal of labor by him, and Smith, Parnell 
Gibbs and John Folwell were paid sixty- 
five pounds for making its magnificent 
ease. The always generous legislature 
of that day awarded David Rittenhouse 
three hundred pounds as an apprecia- 
tion of his genius. The ‘‘Vision of 
Columbus’’ alludes to it as follows: 

See the sage Rittenhouse, with ardent eye, 

Lift the long tube and pierce the starry sky; 

Clear in his view the circling systems roll, 

And broader splendours gild the central pole. 

He marks what laws th’ eccentric wand’rers 
bind, 

Copies Creation in his forming mind, 

And bids, beneath his hand, in semblance rise, 

With mimic orbs, the labours of the skies. 

There wond’ring crowds with raptur’d eye be- 
hold 

The spangled Heav’ns their mystic maze un- 
fold 

While each glad sage his spl<ndid Hall shall 
grace, 

With all the spheres that cleave th’ ethereal 
space. 

Rittenhouse came to Philadelphia ex- 
pecting to be appointed to a position in 
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the Land Office at two hundred pounds 
a year, but owing to a sudden adjourn- 
ment of the legislature this did not hap- 
pen. Very soon after arriving in the 
city his young wife died, and the visit of 
a comet was only a momentary comfort, 
even though he caught Winthrop of Bos- 
ton in an error. 

Early in 1771 he was elected one of 
the secretaries of the American Philo- 
sophical Society, and in the latter part 
of the year, at the instigation of Richard 
Peters, he was elected to take charge of 
the orrery and to give occasional lectures 
at the college. He also took the position 
of caring for the State House clock. The 
years 1771 and 1772 find him of a mind 
to go to England and exhibit his orrery. 
His state of mind is such that his little 
niece, Hetty Barton, whose common- 
place book is preserved at the university, 
accuses him of being in love and we find 
him marrying Hannah Jacobs on the 
very last day of 1772. In 1773 he was 
appointed a commissioner to make the 
Schuylkill navigable, and in 1774 to 
settle the boundary between New York 
and Pennsylvania. He and Captain 
Holland, of the British Army, estab- 
lished the northeast corner of Pennsyl- 
vania, but because of the intense cold did 
no more until 1787. In May, 1775, the 
American Philosophical Society peti- 
tioned the legislature to establish a 
Colonial observatory and appoint Rit- 
tenhouse the director, because he could 
not only direct the observations but he 
could make all the instruments, but Lex- 
ington and Concord had been fought. 
Nobody has ever satisfactorily ex- 
plained the coming of the revolution. 
John Adams said that the crisis had oc- 
curred ten years before. Somehow, be- 
fore England or America realized it, the 
revolution was on. Charles Thomson 
felt that had the Whigs in the legisla- 
ture been let alone they would have 
united the whole Province, rich and poor, 
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for the old families highly valued their 
long-held seats in the legislature. So 
Franklin and Rittenhouse, being the 
only men known throughout the state, 
were brought into the conflict to give it 
the authority of their partisanship. 
Franklin and Rittenhouse were ap- 
pointed on the committee of safety, of 
which Franklin was chairman and Rit- 
tenhouse the engineer. Rittenhouse was 
on the Council of Safety, of which he 
was vice-president, and the Board of 
War of the Supreme Executive Council. 
He was one of twenty-four men having 
the power of life and death. We find 
him making a survey of the River Dela- 
ware and the surrounding country for 
fortifications and laying out the forts 
which resisting, after Washington’s de- 
feat at the battle of Brandywine, would 
have made the British position unten- 
able had the decision of Germantown 
been in favor of the Americans. Finally, 
they were destroyed after great loss. 
He made and rifled cannon. Joseph 
Galloway said before the English Par- 
liament that the American artillery 
depot was at Norriton in 1776. Also we 
find him designing with his friend, 
Owen Biddle, iron clock weights to ex- 
change for lead ones. Charles Wilson 
Peale and he almost put their eyes out 
experimenting with telescopic sights on 
rifles. They might have been much more 
hurt if Peale’s cartridge box had not 
fallen open and lost him his ammunition 
on the way to the proving grounds. 
Rittenhouse was elected to Franklin’s 
seat in the legislature and afterwards to 
the Constitutional Convention, where 
after a few days’ preliminary skirmish- 
ing he was made chairman of the commit- 
tee of the whole, so that he or Franklin 
then presided at every session. Can- 
non, Rittenhouse and Jacobs, his brother- 
in-law, were appointed to write the pre- 
amble and oath. The committee was 
loaded against Cannon and from the 
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Roberts collection at Haverford Col- 
lege there is very great evidence that he 
was more of a talker than a writer or 
doer, even though he is known as the 
author of the letters of Cassandra. 
Franklin and Rittenhouse ard Vanhorn 
were on the committee to recast the 
wording. Much has been said for and 
against this constitution. When ex- 
amined closely it is a Unicameral con- 
stitution along the lines of the British 
instrument and does not have the con- 
servative checks and balances of the con- 
stitution of 1789 which was made to 
conform to the similar one of the con- 
stitution of the United States. Some of 
the different features were a prohibition 
against continuous office-holding, which 
must have been objectionable to McLean, 
whose double office-holding in two states 
so excited an old German that he would 
not vote for a bill establishing a life in- 
surance company, saying ‘‘if we do this 
old McLean will get insured and he’ll 
never die and he’ll hold office forever.’’ 
Also there was a board of censors elected 
every seven years to criticize the consti- 
tution, its manner of administration and 
to advise changes in method and to make 
amendments. There was early opposi- 
tion, but it was smothered. Soon after 
this Rittenhouse was elected state trea- 
surer and the constitution allowed him 
to accept no other office. 

I will not speak of the terrible winter 
of Valley Forge, when Provost Smith 
lived near Valley Forge on the Island of 
Barbadoes, opposite what is now Norris- 
town and which was later proposed as 
the site for the university. When 
Mrs. Rittenhouse and her daughters 
dwelt at Norriton, David stayed with 
William Henry at Lancaster and even 
General Mifflin joined the ‘‘Conway 
Cabal’’ till Cadwallader closed Conway’s 
lying mouth with a bullet. As soon as 
the British left Philadelphia Rittenhouse 
drove from Lancaster to Philadelphia 


with his instruments and a load of 
household goods and within a week was 
engaged with Smith and Biddle in mak- 
ing the first really scientific observations 
in America of an eclipse of the sun. 
These observations are preserved in the 
handwriting of Provost Smith. 

Thomas Jefferson wrote to him July 
19, 1778, ‘‘I sincerely congratulate you 
on the recovery of Philadelphia,’’ in- 
quired after the orrery and Ritten- 
house’s papers, and then went on to say, 
‘though I have been aware of the au- 
thority our cause would acquire with the 
world from its being known that your- 
self and Dr. Franklin were zealous 
friends to it and am myself duly im- 
pressed with the sense of the arduous- 
ness of government and the obligations 
those are under who are able to conduct 
it; yet I am also satisfied there is an 
order of geniuses above that obligation 
and therefor exempted from it. Nobody 
can conceive that nature ever intended 
to throw away a Newton upon the occu- 
pations of a crown... . I doubt not 
there are in your country many persons 
equal to the task of conducting govern- 
ment: but you should consider that the 
world has but one Rittenhouse, and that 
it never had one before. The amazing 
mechanical representation of the solar 
system which you conceived and exe- 
cuted has never been surpassed by any 
but the work of which it is a copy.’’ 

Parson Odell wrote in 1779 in the 
Royal Gazette: 

There dwelt in Norriton’s sequestered bowers, 
A mortal blessed with mathematic powers,— 
To whom was David Rittenhouse unknov-u7 
Fair Science saw and marked him for her own. 
His eye creation to its bounds would trace, 
His mind the regions of unbounded space. 
While thus he soared above the starry spheres, 
The word of Congress sounded in his ears; 


He listened to the voice with strange delight 
And swift descended from his dazzling height. 


Soon after this in 1779 the legislature, 
in spite of a clause written by Dr. Smith 
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and put in by Franklin to prevent this 
very thing, dispossessed the college and 
erected the university of the State of 
Pennsylvania to carry out its projects 
and use its resources and those of 
sequestered estates. Smith went to 
Chestertown, Maryland, and established 
Washington College. Rittenhouse was 
appointed, because of his politica! posi- 
tion, trustee of the new university, but 
was in 1779 elected professor of astron- 
omy and later in 1780 vice-president and 
could no longer be trustee. At the time 
that Smith temporarily gave up the fight 
in ’82, Rittenhouse resigned his profes- 
sorship and was immediately elected 
trustee and soon thereafter, through the 
enterprise of Francis Hopkinson, the 
orrery seal was adopted as a compliment 
to the great scientist. Finally, in 1789, 
after nearly thirteen years of service, 
Rittenhouse resigned as state treasurer, 
having been defeated at the polls as a 
candidate with Franklin for the old con- 
stitution. He had had some respite from 
the fatigues of this office in finishing the 
southern boundary of Pennsylvania and 
the western boundary to the Ohio and 
later the eastern part of the northern 
boundary, which he ran through a dense 
wilderness, by getting the latitude of 
points on a random line with zenith sec- 
tors of his own making and correcting 
back on the meridian. Rittenhouse and 
Ewing also ran .ne boundary between 
New York and Massachusetts at the re- 
quest of Congress. During these jour- 
neys, in spite of the fatigue and great 
exposure, he was in much better health 
and was joyous and popular with his 
associates. The visits of great men in 
that day as in this excited the emulation 
of those less scholarly. On June 1, 1785, 
on Mason and Dixon’s line while await- 
ing the arrival of Rittenhouse, Andrew 
Ellicott tells of the talents of Major 
Brownfield, who rode up to the meeting 
place of the commissioners and shouted 


**Hoollo, the host, the host, take my 
laborious du.ab animal and put him in 
a separate department by himself, and 
give him proper nutrils such as a dumb 
animal may consist on and I will ab- 
second for it in the morning.’’ Ellicott 
often speaks of the wide vista they can 
see, reaching back ten, fifteen and from 
a high elevation even forty miles, the 
hundred-feet-wide clearing looking like 
a thread in the distance. He describes 
their way of living, saying they ‘‘arise 
in the morning about six or seven, they 
observed the sun’s altitude between 
seven and ten, dined between twelve and 
one, after which we always drink our 
two bottles before leaving the table, then 
observe the sun’s corresponding altitude, 
at six we have a large bowl of wine 
syllabubb. This rule we never break— 
we have each of us a cow. We drink 
our tea about seven and sometimes ob- 
serve the heaven’s the greatest part of 
the night.’’ In December, 1785, he paid 
a long visit to Rittenhouse and they went 
together to talk with Benjamin Frank- 
lin. Again in the next April he arrived 
in Philadelphia on the 19th, visited with 
the New York Commissioners on the 
20th, 2lst and 22nd and is delighted 
with Miss Hetty Rittenhouse’s vocal 
music. On the 23rd of April, still being 
at the Rittenhouse’s he enters the follow- 
ing in his diary: 

April 23rd—Not only being Sunday but like- 
wise the birthday of my friend Mr. Kittenhouse 
—he was born April 23rd, 1732, and one of 
those instances where strength of genius inde- 
pendent of a liberal education or even the 
common advantages has raised himself a monu- 
ment of fame more durable than all the glit- 
tering pomp attendant on wealth and power— 
without tutors and almost without the aid of 
books he mastered the most critical and sublime 
parts of science and is now justly esteemed the 
first astronomer in this new world and perhaps 
inferior to none in the old—his life is as re- 
markable as his genius with a modest diffidence 
ever attending merit added to his most pruden- 
tial conduct has secured his fame without creat- 
ing one enemy or exciting envy. 
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Spent great part of this day at William 
Barton, Esquire. He is a most judicious gen- 
tleman and valuable citizen—and was presented 
by himself with some of his political writing. 


He was a fellow of the American 
Society of Arts and Letters, 1782; a 
member of the Virginia Society of Arts 
and Sciences, 1785; a foreign member 
of the Royal Society of London, in 1795. 
In 1790 he succeeded Franklin as presi- 
dent of the American Philosophical So- 
ciety. Three times he received the 
honorary degree of master of arts; from 
the University of Pennsylvania 1767, 
William and Mary 1784, Princeton 1782, 
and doctor of laws from Princeton 1789. 
He was connected with the College and 
University of Philadelphia, the Univer- 
sity of the State of Pennsylvania, and the 
University of Pennsylvania from 1771 
to 1796, until 1779 as lecturer and in 
eharge of the philosophical apparatus, 
for a brief period trustee and then until 
1782 professor of astronomy and vice 
provost of the university, and trustee 
thereafter. It was Rittenhouse, unless 
Fantana preceded him, who first used 
spider threads for cross-hairs in his tele- 
scope, besides inventing the collimating 
telescope in 1785. It is interesting to 
note that though engaged in arduous 
public work he published on the average 
one paper every year from 1780 to 1796, 
many highly original and over a wide 
field—on optics, Fraunhofer gratings’ ; 
optical illusions, modern psychology ; 
magnetism, Ewing’s principle; _elec- 
tricity, fourteen experiments with Kin- 
nersley; logarithms, model and expert 
computation. One was read on March 
3, 1780. The instrument maker, Short of 
London, found, when using his Casse- 
grain telescope alongside a reflector, that 
the mountains of the moon became val- 
leys and vice versa and he discarded the 
instrument. Rittenhouse looked through 


1See T..D. Cope, Journal of the Franklin 
Institute. 


a telescope at a brick pavement in his 
fireplace. The bricks looked sunken and 
the joints raised. At first he thought it 
was a necessary complement to the in- 
verting of the image, but being a scien- 
tist he had to be certain, so he took out 
the lenses to find the same illusion. He 
shut off all but one window with no 
effect. Then he used a mirror in the fire- 
place, upon which alone a ray of sun- 
light fell. This caused things to look 
natural and he repeatedly alternated 
this effect. Then he put his finger on 
the bricks and the trouble at the same 
time, and his mind, realizing his own 
flesh and blood, corrected the illusion 
and after a few trials was fooled no 
more. What a lesson in morals. We 
need something to hold on to and after 
we have held on several times we can go 
alone. 

On February 6, 1781, he struck a soft 
ramrod several times on one end while 
it was held parallel to a needle of a sur- 
veyor’s compass. He reversed it and 
similarly demagnetized it. Then he 
noticed that placing the rod perpendicu- 
lar to the needle gave no such effect. 
This is a modern notion called Ewing’s 
principle. The great philosopher adds, 
**from this does it not seem very proba- 
ble that during the concussion of the 
stroke and whilst the magnetic particles 
of the rod were more disengaged from 
the surrounding mass the active power 
above mentioned seized them and ar- 
ranged them properly, when being con- 
fined, the rod afterwards remained mag- 
netized. All this is nevertheless little 
more than conjecture until confirmed by 
further experiment.’’ 

He invented a wooden hygrometer in 
1782, concerning which Robert Adrain, 
professor of mathematics at Rutgers, 
Columbia and Pennsylvania, wrote a 
generation later. 

All this time he was in the clock mak- 
ing business, as witness this advertise- 
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ment, Philadelphia, May 20, 1786, in 
Dunlap’s Advertiser: 


Wanted—an ingenious lad not exceeding 
fourteen years of age of a reputable family 
as an apprentice to learn the art and mistery 
of making clocks and surveying instruments. 
Any lad inclined to go an apprentice to the 
above trade, the terms on which he will be 
taken may be made known on inquiring of Mr. 
David Rittenhouse in Philadelphia or at the 
Subscriber’s in Worcester Township, Montgom- 
ery County. 

BENJAMIN RITTENHOUSE 


The first translation of any German 
play into English was Minna Von Barn- 
helm in England in 1786. Rittenhouse 
translated within a year a play of 
Lessing’s which had an English setting. 
It was called ‘‘Miss Sarah Sampson, or 
The Unhappy Heiress.’’ Rittenhouse’s 
translation is called ‘‘Lucy Sampson,’’ 
with the same sub-title. He also trans- 
lated the ‘‘Idylis’’ of Gessner from the 
French. The American Magazine pub- 
lished his drawing of the Ohio Phyle 
Falls. Besides this, he was greatly in- 
terested in any fiction that he could get 
his hands on, feeling that it was very 
stimulating to his imagination. It 
would make a very interesting bookshelf, 
had we placed there his favorite fiction 
and on another shelf, of probably equal 
size, his philosophical and mathematical 
reading list. 

On the stormy night of Franklin’s 
death in 1790 Provost Smith wrote im- 
promptu: 


Cease, cease, ye clouds, your elemental strife! 

Why rage ye thus, as if to threaten life? 

Seek, seek no more to shake our souls with 
dread! 

What busy mortal told you Franklin’s dead? 

What though he yields at Jove’s imperious 
nod? 

With Rittenhouse he left his magie rod! 


President Washington appointed 
David Rittenhouse the first director of 
the United States Mint on April 14, 
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1792, and he remained in charge of the 
mint until June, 1795, when declining 
health compelled him to resign. Mr. 
Barber, late engraver of the mint, 
executed a bronze model of Dr. Ritten- 
house. Possibly excepting Duvivier’s 
head of Washington after Houdon, it 
ean not be surpassed in the cabinet. 
‘The engraver had a very fine subject 
and treated it in the highest style of 
art.’’ The United States Mint was au- 
thorized by an Act of Congress, April 2, 
1792, just twelve days before Ritten- 
house’s appointment. Soon afterwards, 
a lot of ground was purchased on Sev- 
enth Street, near Arch, and appropria- 
tions were made for erecting the neces- 
sary buildings. In an old account book, 
we find an entry on the thirty-first of 
July, 1792, of the sale of some old mate- 
rials of the still house which had stood 
on that lot, for seven shillings and six- 
pence. This sum of money ‘‘ Mr. Ritten- 
house directed should be laid out for 
punch in laying the foundation stone,’’ 
which cornerstone was laid by David 
Rittenhouse as the director of the mint 
on that same day. Coinage commenced 
the following October. This was of 
Silver half-dismes, of which Washington 
makes meniion in his address to Con- 
gress, November 6, 1792, as follows: 
**There has been a small beginning in 
the coinage of half-dismes; the want of 
small coins in circulation calling the first 
attention to them.’’ 

In the years 1792 and 1796 Ritten- 
house and Jefferson worked out a defi- 
nite scheme for making a standard foot, 
a definite part of the length of a pen- 
dulum, ticking seconds in the latitude of 
Philadelphia. A system of weights and 
measures on the decimal scale was ad- 
mirably devised, preserving most ade- 
quately the common measures known 
and used by all. This measure was 
finally passed after a most interesting 
debate in May, 1796, but the Senate had 





542 THE SCIENTIFIC MONTHLY 


adjourned without concurring, so we 
still have ninety-six kinds of bushels in 
the United States. 

In the latter part of June, 1796, Rit- 
tenhouse during several very hot days 
gave personal attention to the drawings 
from the wheel in the canal lottery. His 
meteorological diary shows his hand 
growing weaker, until on the 26th of 
June the entries cease. On June 27, 
1796, Moreau de Saint Mery, who had 
been king of Paris for a day, had been 
refused a ticket to the Assembly ball 
because he kept a bookstore in Philadel- 
phia and who was afterwards a provin- 
cial governor under Napoleon, writes: 


**Yesterday I attended the funeral rites 
here of the celebrated Dr. Rittenhouse, 
American astronomer whose loss his 
country most justly mourns. He was 
buried in the floor of the Observatory 
which he had had constructed in his own 
Garden. What a philosophic union, per- 
ishable ashes with an edifice consecrated 
to the observation of the most sublime 
marvels of nature! What a rapproche- 
ment between the genius of man and his 
nothingness !’’ 

Finally, on July 4th, 1796, another 
hand again writes the entries in the 
diary that was David Rittenhouse’s, and 
the record goes on seemingly as before. 
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THE DEVELOPMENT OF SOCIOLOGY 


By Dr. HARRY ELMER BARNES 


TAREYTOWN-ON-HUDSON, NEW YORK 


I. THe Movement ror Socia, BEetTrer- 
MENT AND THE ORIGINS OF 
SocloLoey 


Wuue the problems with which soci- 
ology concerns itself have been discussed 
by philosophers since the days of Orien- 
tal antiquity, sociology first definitely 
appeared, properly christened as a spe- 
cific department of social science, about 
the middle of the nineteenth century. 
A large number of factors contributed 
to its origins, among them the growing 
interest in man and society and an in- 
creasing knowledge of the nature of 
man and his physical environment. 
Probably the most important influence 
creating sociology was, however, that 
general groping for social betterment 
which was produced by the misery that 
came in the wake of the industrial revo- 
lution and the factory system. 

In the writings of certain early soci- 
ologists, this impulse to social better- 
meut emerged in concrete utopian plans 
for a more happy and perfect system of 
social and industrial relations. With 
certain other writers, like Saint-Simon 
and Auguste Comte, it made its influ- 
ence felt by suggesting that sociology 
should be a science of social progress. 
Such writers opposed sociology, thus 
conceived, to the well-meant but often 
naive contemporary programs for social 
improvement. 

On the other hand, such sociologists 
as Herbert Spencer, Ludwig Gumplo- 
wicz and William Graham Sumner were 
chiefly interested in developing the 


science of sociology to furnish irrefu- 
table proof of man’s inability to im- 
prove his social surroundings through 
any conscious effort at an artificial re- 
direction of the trend of social evolu- 
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tion. It is apparent, therefore, that 
with both the enemies and friends of 
social reform it was this urge to social 
reconstruction which rise to the 
science of sociology. 


gave 


II. Tae Fist Periop or Socio.oey: 
ANALOGY, DEFINITION, First Prin- 
CIPLES AND SYSTEMATIZATION 

The first half century or more of 
sociology was given over chiefly to the 
effort to bring about a transition from 
social philosophy to social science. Dur- 
ing most of this period writers ap- 
proached the subject of social origins 
and social processes primarily from the 
standpoint of dogmatic a priori assump- 
tions, sweeping generalizations and 
heroic efforts at systematization and at 
a synthesis of sociological information. 

he first generation of 
after Auguste Comte were influenced 
chiefly by the effect of Darwinism upon 
social science. One school devoted itself 
mainly to an elaboration of the analogy 
between the individual organism and 
human society. These writers endeav- 
ored to show that human society exhib- 
ited in its organization systems of 
organs possessed by the individual bio- 
logical organism. While often grotesque 
in matters of detail, this body of doc- 
trine was of significance for social 
science in the way of emphasizing the 
necessity of a proper coordination and 
harmony between the various constitu- 
ent groups of human society. 

The other group of early biological 
sociologists devoted their attention pri- 
marily to iliustrating the alleged analo- 
gies between biological evolution and 
social evolution, laying stress chiefly 
upon the similarity between the strug- 


sociologists 
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gle for existence in biological evolution 
and the function of war in social evolu- 
tion. This school of so-called ‘‘Social 
Dar wsuisis’’ contended that in the same 
way that the struggle for existence had 
been the dynamic factor in the evolution 
of organisms, so war had been the chief 
constructive process in the evolution of 
humanity. It must be pointed out, how- 
ever, that Darwin himself never sanc- 
tioned any such sociological interpreta- 
tion of his evolutionary theories, and 
the title ‘‘Social Darwinism’’ was ap- 
propriated by this group without the 
approval of Darwin himself. 

While enormously overemphasizing 
the importance of a single social process, 
this school made an important contribu- 
tion by pointing out the very great ser- 
vices of war in bringing an end to tribal 
society and in creating the origins of the 
political or territorial states which were 
to give to society that order and security 
essential to the further progress of civ- 
ilization. 

A large group of writers were dissat- 
isfied with this tendency to be absorbed 
either in elaborating the analogies be- 
tween the organism and society or in 
emphasizing the social significance of 
human warfare. They turned to: (1) 
a discussion of the scope and methods 
of sociology and of its relationships with 
the natural sciences and the other social 
sciences; (2) definitions of its chief 
concepts; and (3) the clarification of 
its province. 

The so-called methodological discus- 
sions which this trend in sociology pro- 
duced gave rise to much heated alterca- 
tion between the exponents of these 
diverse interpretations of the nature, 
purpose and methods of sociology. It 
absorbed a great deal of energy in the 
somewhat sterile and unproductive task 
of definition, classification and demarca- 
tion, but there is no doubt that the net 
result was a clarification of the socio- 
logical atmosphere and a more general 
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agreement as to the subject-matter and 
objectives of sociology. In other words, 
this sort of work represented the inevi- 
table and essential preliminary period 
of definition and classification which 
marks the early stages of all science, 
natural or social. Certain writers, such 
as Georg Simmel and Albion W. Small, 
devoted their lives chiefly to these prob- 
lems of definition and methodology. 

Paralleling these battles over defini- 
tions and methods was a comparable 
conflict among the sociologists as to the 
basic factor in the social process and the 
key to the development of a system of 
sociology. For example, Gabriel Tarde 
contended that the elementary social 
facts were to be located in the process of 
imitation; Emile Durkheim maintained, 
on the contrary, that the key to society 
lay in the impression of the group mind 
upon the individual psyche; Alexander 
Sutherland, Prince Kropotkin and 
others defended the assertion that the 
vital fact in the social life of man was to 
be found in sympathy and mutual aid; 
Gumplowicz and his disciples expounded 
the opposite thesis that it was in war 
and social conflict that one was to look 
for the core of the social process; Frank- 
lin H. Giddings asserted that in the con- 
sciousness of kind and differential reac- 
tion to stimulation one could discover 
the only valid basis for the construction 
of the principles of sociology; Gustav 
Ratzenhofer and Albion W. Small found 
in human interests the only rational 
clue to an understanding of social activ- 
ity and organization; and Guillaume De 
Greef and Alfred Fouillée defended the 
contention that contractual relation- 
ships between individuals and societies 
constituted the rationale of society. 

The debates thus generated gave rise 
to a large amount of acrimony and per- 
sonal recrimination, but they stimulated 
each writer to the most effective defense 
of his rarticular thesis, with the result- 
ing enrichment of our knowledge of the 
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nature and potency of all these very 
important social influences and proc- 
esses. The discriminating sociologist of 
the present day takes little stock in the 
all-sufficiency of any one of these uni- 
lateral views of society, but they each 
helped to create that body of subject- 
matter,out of which a reliable synthesis 
can now be constructed. The growing 
recognition of the inadequacy of single- 
track interpretations of the social proc- 
ess has likewise produced that salutary 
and desirable tolerance among sociolo- 
gists which was so notably lacking a 
generation ago. 

The fourth significant characteristic 
of this earlier stage of sociological 
science was the effort of the leading 
writers to achieve a comprehensive sys- 
tematization of sociological theory. 
Auguste Comte’s system was given over 
chiefly to a comprehensive philosophy of 
history and an elaborate plan for the 
future reorganization of society along 
the lines of what he believed to be scien- 
tific principles. Herbert Spencer de- 
voted himself to an attempt to interpret 
the origins and organization of society 
in terms of his particular formulae of 
cosmic evolution, incidentally giving 
some attention to the analogy between 
the organism and society and demon- 
strating to his own satisfaction the 
futility of social uplift. Lester F. 
Ward, taking his departure from Comte, 
exploited the terminology of natural 
science, particularly that of botany, to 
prove the original supremacy of the 
female sex and to demonstrate the pos- 
sibility and desirability of conscious 
social reform guided by an ever-improv- 
ing body of sociological knowledge. 

Giddings, more eclectic and less dog- 
matic than these earlier writers, ex- 
ploited and synthesized the great 
majority of sociological writings prior 
to his time in what was the most impres- 
sive and comprehensive system of soci- 
ology formulated prior to the opening 
of the present century. His particular- 


istic emphasis upon the consciousness of 
kind was worked in as the primary item 
in a broad view of the origins and proc- 
esses of society. Ratzenhofer and Small 
constructed a system of sociology about 
a classification and schedule of those 
vital human interests which give rise 
alike to individual activity and the 
organization and struggles of human 
groups. Hobhouse salvaged from the 
wreckage of the organic analogy the 
b.-‘e fact of the desirability of a harmo- 
ni 8s coordination of social groups and 
classes and argued for a growing con- 
trol by human knowledge and the human 
mind over the processes of social evolu- 
tion. A similar point of view was elab- 
orated by Ludwig Stein in Germany. 
One of the latest efforts at a system of 
sociology, that by Professor Franz 
Oppenheimer, is constructed upon an 
exploitation of the history of human 
society and the economic elements in the 
conflict of social classes. The most elab- 
orate recent system of sociology is that 
of Dr. Leopold von Weise. He regards 
sociology as a study of the social proc- 
ess, conceived of mainly as ‘‘inter- 
human”’ relationships and behavior. 

It is now very generally conceded that 
most of these efforts to produce compre- 
hensive and finished systems of sociol- 
ogy were premature. The knowledge 
upon which a fairly secure synthesis 
could be built was not available when 
most of these writers formulated their 
concepts. Further, it is doubtful if the 
energy or mentality of any individual is 
adequate to a thorough mastery of the 
vast range of facts essential to sociclogi- 
eal synthesis. Nevertheless, these early 
systems of sociology were in no sense a 
total loss. They called attention to the 
general nature of sociological material 
and vindicated for all time the impor- 
tance of the sociological type of analy- 
sis. They also provided the point of 
departure for subsequent discussion and 
criticism. 
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III. ConremMporarRy SOCIOLOGY AND THE 
TREND OF SPECIALIZATION 


In the place of ambitious efforts at an 
all-embracing synthesis of sociology in 
the form of closed systems, the dominant 
trend in sociological science since about 
the opening of the twentieth century has 
been toward the splitting up of socio- 
logical endeavor among various groups 
of scientific men interested in one or 
another phase of the social process. 
Some have given their attention to a 
consideration of the problems of an ade- 
quate sociological methodology. Others 
have become interested in the relation 
between the physical environment and 
social processes. Another group has 
devoted itself to a consideration of the 
bearing of the facts of modern biology 
and genetics upon the origins, organiza- 
tion and future of human society. A 
large number of writers have surveyed 
and analyzed the wide range of psycho- 
logical factors affecting the groupings 
and activities of men. 

Another school has applied its efforts 
to a reconstruction of the course of cul- 
tural and social evolution. They have 
traced out the various stages in the de- 
velopment of the present-day forms of 
social organization and cultural expres- 
sion, indicating as far as possible the 
various factors which have brought 
about the transition from the cave- 
dweller to the modern urban tenant, 
with all the social and cultural implica- 
tions involved in this transformation. 
Then, the problems of social organiza- 
tion have attracted the attention of a 
large and active corps of workers in the 
sociological field. Finally, perhaps the 
most diverse and enthusiastic contribu- 
tion to the literature of sociology is to 
be found on the part of those who are 
attempting to use the facts assembled by 
social science in the last century as the 
basis of more reliable and convincing 
plans for social and economic recon- 
struction than could be offered by the 


Utopian Socialists of the age of Robert 
Owen. 

The progress of scientific method and 
specialization in the field of sociology 
can be well illustrated by the advances 
within each of these divers fields of 
approach to sociological analysis. In 
the first place, there has been an enor- 
mous improvement in the last twenty- 
five years with respect to both the 
exactness of method and the depth of 
knowledge possessed by the so-called 
specialists in particular fields of socio- 
logical study. In the second place, the 
process of specialization has been car- 
ried on so as to embody specialization 
within specialisms. For example, few 
social scientists would to-day contend 
that it is possible for them to master all 
the geographical factors affecting hu- 
man society or all the biological proc- 
esses which are of significance to the 
sociologists. It has become necessary, 
in other words, for the anthropogeogra- 
pher or the social biologist to specialize 
upon a certain restricted range of prob- 
lems and interests within his particular 
field. 

In the cultivation of sociological 
methodology the first generation of 
students was absorbed chiefly with prob- 
lems of definition, classification and the 
demarcation of the province of sociol- 
ogy. At the present time, this sort of 
work has been almost entirely aban- 
doned, and we find those interested in 
methodology concerned with such prob- 
lems as the application of statistical 
measurement to social processes, the 
analysis of the methods and limitations 
of the cultural approach to social ori- 
gins and social organization and the con- 
sideration of the methodology essential 
for the study and comparison of the 
intelligence and social interests of defi- 
nite human groups and cultures. 

In other words, the generalized study 
of methodology has been supplanted by 
an examination of the utility and limi- 
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tations of particular and relatively ex- 
act methodologies. The important fact 
is that all of them insist upon an ever 
greater utilization of the exact quanti- 
tative methods of natural science and a 
relative abandonment of the @ priori 
and deductive technique of social phi- 
losophy. There is a general agreement 
that sociology can become a true science 
of society only in the degree to which it 
is able to appropriate and apply those 
exact methods of measurement and 
analysis which constitute the indispen- 
sable attributes of science in general. 
William F. Ogburn and his sympathiz- 
ers and followers have been especially 
earnest in emphasizing this point. 

In studying the absorbing and stimu- 
lating problem of the effect of the multi- 
farious influences of the physical or 
geographical environment upon man in 
human society we find a corresponding 
progress away from sweeping and dog- 
matic generalizations and towards con- 
erete study of the influence of particu- 
lar geographical factors upon specific 
groups of men dwelling in well-defined 
geographical regions. The older anthro- 
pogeographers, from Ritter and Peschel 
to Ratzel, Reclus, Kirchhoff and Semple, 
attempted to present a systematic and 
comprehensive survey of the operation 
of all the so-called geographical ‘‘influ- 
ences’’ upon man and society. With 
the progress of knowledge in this field, 
it became more and more difficult, how- 
ever, for a single student to master all 
the facts involved in the various phases 
of the incidence of the environment 
upon man. Hence, we discover a grow- 
ing tendency towards the specialization 
of writers upon some single type of geo- 
graphic factor, such as climate, topogra- 
phy, routes of travel, waterways and 
routes of water communication, meteoro- 
logical factors and alteration of geo- 
graphic influences by the progress of 
the material culture of man. 

But this is not all. Following the 
suggestions of the great French geogra- 
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pher, Paul Vidal de la Blache, and his 
disciples in other countries, the most 
advanced school of anthropogeographers 
have even come to doubt the feasibility 
of a generalized study of any one of 
these special geographic factors or influ- 
ences. They contend that anthropo- 
geography can become truly scientific 
only through an exclusive concentration 
upon the study of the effects of specific 
geographic factors upon a group of men 
inhabiting very definite 
graphic region. In other words, regional 
physical geography has been followed 
by recognition of the inevitability and 
necessity of regional anthropogeogra- 
phy. 

Further, the modern scientific anthro- 
pogeographer no longer proceeds from 
the naive assumption of geographical 
determinism, but adopts the cultural 
point of view of the modern critical 
anthropologist and cultural historian. 
He recognizes that human culture is the 
dynamic element in society and civiliza- 
tion, and simply endeavors to discover 
the particular ways in which culture is 
conditioned by the geographical factors 
operating upon the inhabitants of the 
particular region studied. When one 
compares such a summary of the con- 
temporary point of view as Lucien 
Febvre’s ‘‘Geographical Introduction to 
History’’ with one of the best syntheses 
of the older generalizing anthropogeog- 
raphy, such as Miss Semple’s English 
adaptation of Ratzel, he realizes the 
extent of the progress made in this field 
in the last generation with respect to 
both the degree of specialization and the 
precision of methodology. 

The same advances toward detailed 
specialization and greater exactness of 
scientific method is to. be observed 
among the biological sociologists. We 
have already pointed out that the first 
generation of biological sociologists con- 
cerned themselves primarily with an 
elaboration of such hypothetical analo- 
gies as the theory of the social organism 
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and the doctrine of Social Darwinism. 
There was little effort to study in a 
scientific fashion well-founded biologi- 
eal processes and to discover through 
detailed observation their bearing upon 
the problems of human society. Such 
interests and activities as characterized 
biological sociologists thirty years ago 
have now become thorough anachro- 
nisms in the field. 

In the first place, we have the demog- 
raphers, represented by such men as 
Willeox, Thompson and Kuezynski, who 
are interested in gathering and classify- 
ing the facts descriptive of the social pop- 
ulation, thus collecting the raw material 
for theoretical students of the problem. 
Along with these we have the students 
of the theory of population. They take 
their cue from Malthus and are known 
in general as Neo-Malthusians, pri- 
marily because of their reliance upon 
birth control, which Malthus had re- 
fused to sanction. These writers, well 
represented by Professor East, author 
of ‘‘Mankind at the Crossroads,’’ are 
concerned with the quantitative aspect 
of population, namely, (1) the relation 
between the increase of population and 
the means of subsistence, and (2) the 
bearing of this situation upon the pros- 
perity and progress of human society. 
They are, in general, sympathetic with 
the birth control movement as led by 
Mrs. Sanger and others, holding that 
the chief avenue to social well-being is 
to be found mainly through some prac- 
ticable method of maintaining the popu- 
lation at the level which will insure a 
relatively high standard of living, 
assuming the existence of an adequate 
technology and an efficient economic 
system. Certain members of this school 
have endeavored to formulate laws of 
population, qualifying or supplement- 
ing the original generalizations of 
Malthus. 

Another important group of writers 
concentrate their attention upon the 
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qualitative aspects of the population 
problem. They are concerned with the 
biological evolution of man, the ques- 
tion as to whether civilization has had a 
disastrous effect upon the biological 
quality of the human race, and the 
whole issue of eugenics, involving the 
problem of the possibility of the artifi- 
cial improvement of the physical qual- 
ity of the human stock. Writers like 
Otto Ammon, Karl Pearson, Edwin 
Grant Conklin and Samuel J. Holmes 
represent discriminating scientific expo- 
nents of this point of view, which has 
been set forth in a more popular and 
exuberant fashion in the writings of Mr. 
A. E. Wiggam. 

Finally, there should be noted the 
physical anthropologists and the scien- 
tific students of race and racial charac- 
teristics. Such scientific men devote 
themselves to the ascertainment of the 
physical criteria of race and to the 
accumulation of exact facts with respect 
to the physical traits of the major races 
of mankind. In earrying their re- 
searches beyond physical investigations 
to an analysis of the mental traits of the 
various races, they link hands with the 
differential psychologists. The work of 
the physical anthropologists, admirably 
represented by men like Arthur Keith, 
Rudolph Martin and Ales’ Hrdlitka, to- 
gether with that of the differential 
psychologists and the cultural histori- 
ans, offers the best possible antidote to 
the vagaries of Madison Grant and his 
disciples who have been busy in recent 
years disseminating the Nordic rehabili- 
tation of the old Aryan myth. 

These various groups of scientific 
students of the biological foundations of 
society are at last making available the 
relevant facts and processes of biology, 
so that they may be appropriated in an 
intelligent fashion by the alert legislator 
and discriminating social worker. Only 
superstition and bigotry prevent us to- 
day from undertaking a speedy adoption 
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and application of their more significant 
and demonstrably valid recommenda- 
tions. 

Psychological sociology likewise had 
its origins in the last quarter of the nine- 
teenth century with writers who dealt in 
broad and sweeping dogmatisms con- 
cerning such complex and general psy- 
chological factors as custom, imitation, 
fashion, impression, emulation, sym- 
pathy, ete. At this time there was little 
or no reliable technical psychology to be 
learned, and these writers possessed but 
a slight familiarity with even such psy- 
chology as existed. While some progress 
took place in the interval between 1890 
and 1910, as exemplified by the socio- 
logical interests of psychologists like 
Baldwin or the better mastery of psycho- 
logical principles by a sociologist like 
Cooley, it may safely be said that the 
first treatise on psychological sociology 
which demonstrated the author’s com- 
prehensive familiarity with the facts 
of reliable psychology was C. A. Ell- 
wood’s ‘‘Sociology in its Psychological 
Aspects,’’ published in 1912. W. L. 
Thomas’s mastery of social psychology 
had been demonstrated mainly by a 
number of erudite articles and mono- 
graphs. 

Yet this ambitious attempt at syn- 
thesis to be found in Professor Ellwood’s 
useful book did not set the pattern for 
the development of psychological sociol- 
ogy in the next decade. Rather, we find 
an altogether commendable tendency 
toward further specialization and a more 
thorough cultivation of technical psy- 
chology. The popularity of the instinct 
hypothesis, launched by the appearance 
of Professor McDougall’s book in 1908, 
has provoked a vast amount of contro- 
versy and has resulted in a general 
elarification of this problem, the best 
synthesis now existing in the field being 
Professor Bernard’s monograph on ‘‘In- 
stinct.’” The behavioristic impulse, 
emanating from Watson and Max Myer, 
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has been exploited for social psychology 
by Allport, Burnham and a number of 
others who are interested in the impor- 
tant social applications of the theory of 
the conditioned-reflex. 

The social significance and applica- 
tions of Freudianism have been ex- 
amined and exploited in a discriminating 
fashion by Martin, Groves, Ogburn, Holt 
and Thomas. An extremely promising 
effort has been made to work out the all- 
important synthesis of behaviorism and 
Freudianism by Allport, Martin, Ham- 
ilton, Young and others, a development 
which has been hampered by the vigor- 
ous rhetorical, but somewhat illusory, 
opposition of Watson to Freudianism. 
The psychology of the crowd is now be- 
ginning to be studied in a scientific 
fashion by Martin and The 
significance of habit-forming complexes 
for psycholo al sociology has been in- 
dicated in detail by Ellwood, Dewey and 
Gault. Wundt, Hall, Lévy-Bruhl, Paul 
Radin, Goldenweiser, Harvey 
Robinson and others have devoted them- 
selves to a study of the psychological 
history of the race, clarifying the 
similarities and contrasts between the 
thinking of primitive and modern man. 

The provision of scientific and prac- 
ticable methods of mental testing by 
Binet, Simon, Goddard, Yerkes, Terman, 
Otis and others has made possible the 
development of differential psychology, 
a technique of the greatest significance 
for the further analysis of the problems 
of eugenics, mental hygiene, criminol- 
ogy, immigration and democracy. Fi- 
nally, the necessity of abandoning a 
theory of psychological determinism and 
adapting the psychological theories of 
society to the notion of eultural condi- 
tioning has been recognized by nearly 
every group now interested in psycho- 
logical sociology. The most ardent ex- 
ponents of this point of view have been 
the critical anthropologists of the Boas 
school, and Graham Wallas, F. C. Bart- 
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James 





tr ee AR I A LL LLL LLL AE LO 


550 THE SCIENTIFIC MONTHLY 


lett, W. I. Thomas, C. A. Ellwood, W. F. 
Ogburn and F. Znaniecki. 

The net result of these labors has been 
to put at our disposal a vast body of 
relevant psychological information of 
the greatest practical significance for 
human betterment and a more adequate 
and penetrating conception of social 
processes. Nothing could more effec- 
tively illustrate the progress in psycho- 
logical sociology in the last generation 
than a comparison of such books as Gus- 
tave Le Bon’s ‘‘The Crowd,’’ or Gabriel 
Tarde’s ‘‘ Laws of Imitation,’’ with All- 
port’s or Young’s ‘‘Social Psychology.’’ 

In the study of the history of human 
society there has been notable progress 
away from the a priori philosophy of his- 
tory characteristic of the early stages of 
historical sociology. Building upon the 
firm foundation of the laws of cultural 
development established by the critical 
anthropologists and upon the vast array 
of facts concerning social and cultural 
evolution gathered by the conventional 
historians, the students of social and 
cultural history have been able to work 
out a most impressive survey of the his- 
tory of human culture from the Old 
Stone Age to the Hoover prosperity. 
There has been an escape both from the 
inaccuracies of the old philosophy of 
history and from the irrelevancies of 
the episodical and anecdotal historians 
of the conventional academic school of 
history-writing. In this field, as in 
others, specialization has been necessary, 
as no single student of social evolution 
could personally master the technical 
equipment or the body of facts involved 
in a survey of the totality of human cul- 
tural development. 

The study of the facts and problems 
of social organization has attracted a 
varied group of authorities. The forms 
of social organization have been dis- 
cussed in great theoretical detail by 
Georg Simmel. Simmel’s conclusions 
have been made intelligible, as well as 
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accessible, to English readers by his dis- 
ciple, Dr. N. J. Spykman. The biolog- 
ical basis of social organization has 
been analyzed by writers such as Gini, 
Pearson, Carr-Saunders, Ammon, West, 
Holmes, Kelsey and Hankins. Tarde, 
Durkheim, Wallas, Cooley, Ross, Ell- 
wood, Bernard, Bogardus, Young, Wil- 
liams and others have devoted their 
attention to the psychological factors in- 
volved in the organization of society. 
The economic aspects of the question 
have been investigated by Loria, Som- 
bart, Weber, Schmoller, Webb, Hobson, 
Hammond and Cole, by Veblen and the 
institutional economists, and by Profes- 
sors Seba Eldridge, Charles Austin 
Beard and others interested in the eco- 
nomic basis of politics. The political 
foundations of social organization have 
received especial attention from Gustav 
Ratzenhofer, Robert Michels, Graham 
Wallas, Harold Laski, Albion W. Small, 
A. F. Bentley and F. H. Giddings. 

The most significant fact about all 
these modes of approach as specialized 
forms of analysis of social organization 
is that the old obsession with definition 
and classification has been superseded 
by a concern with the vital and dynamic 
processes involved in the origins of 
social groups and their mutual conflicts 
and adjustments. Much of the credit 
for this wholesome change is due to 
Ratzenhofer and Small. 

The reaction of these various phases 
of progress in scientific sociology upon 
social work and social reform has for- 
warded the ultimate realization of the 
ambitions o/ +he founders of sociology to 
ereate a scientific guide for the better- 
ment of mankind. On the whole, social 
work has abandoned the ideal of ame- 
lioration and has adopted the slogan of 
prevention, the key to which is to be 
derived from a mastery of the scientific 
facts of sociology. 

Sociology, properly understood, does 
not discourage ‘‘uplift.’’ Indeed, it 
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would seem that the chief vindication of 
sociology is its real potential service to 
the cause of increasing the happiness 
and prosperity of human society. What 
sociology does insist is that uplift shall 
cease to be governed by theological and 
sentimental motives and shall found its 
objectives and methods upon the indis- 
putable facts wrought out by sociology 
in the last quarter of a century. 

The extensive advances in the subject- 
matter of sociology, as well as the in- 
creasing tendency towards specializa- 
tion, which have been all too briefly 
summarized in the preceding para- 
graphs, make it obvious that the future 
of sociology must decisively be a co- 
operative matter. Any synthesis of the 
field by a single individual is doomed to 
result in either grotesque inaccuracies 
or in the superficialities compatible only 
with a brief text-book survey of the 
field. 


IV. THe INFLUENCE or SocioLoGy 
UPON THE SpectAL Socrau 
ScIENCES 

We should at least make passing men- 
tion of the influence of sociology upon 
the other social sciences. Its effect upon 
the study of history has been chiefly to 
emphasize the fact that man does not 
function as an individual but as a mem- 
ber of a group; to aid the progressive 
historian in his analysis of the various 
forms of institutional life in which man 
participates ; and to emphasize the con- 
ception of civilization as a genetic and 
dynamic process. Sociology has been 
particularly useful in promoting a broad 
and synthetic view of the processes of 
historical causation. 

Sociology has been able to offer a 
number of helpful suggestions to open- 
minded economists, for example: empha- 
sis upon the group basis of custom and 
fashion which determine to so large a 
degree the nature of economic demand ; 
an indication of the interrelation of the 


economic with the other factors in the 
social process; and a clarification of the 
nature of the social institutions which 
condition the operation of the economic 
factors in society. 

On no other special social science has 
the influence of sociology been more sig- 
nificant than with regard to political 
science. Sociology has furnished indis- 
pensable information as to the nature 
and foundations of political control and 
has cleared up many obscure problems 
related to the origins of the state. It 
has also given a real rationale to politics 
by indicating the social process which 
goes on within the state and by making 
it clear that the real function of the 
state is to act as an umpire of this social 
process. The influence of sociology 
upon jurisprudence is comparable to 
that upon the science of government. 
Sociology has emphasized the social ori- 
gins and function of law; has indicated 
the fundamental social basis of all valid 
legal principles and has emphasized the 
function of progressive jurisprudence in 
the way of social engineering and the 
guidance of social change. 

The sociological influence upon ethics 
has been revolutionary in theory, how- 
ever little it may have affected conduct 
in practice. It has made clear the group 
basis of all ethical guides and criteria, 
however dogmatic a social group may be 
with respect to the allegation of the 
divinely revealed nature of its ethical 
concepts and practices. 
also emphasized the necessity of adopt- 
ing a secular basis for the judgment of 
commendable conduct. It insists that 
the object of ethics should be to produce 
an ever greater number of happy and 
efficient human beings here upon the 
earth, and not to save a vast throng of 
souls eagerly quitting their earthly 
misery. 

The relationships between sociology 
and esthetics have not been adequately 
cultivated thus far, but the group foun- 
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dation of esthetic judgments is readily 
apparent, and enough has already been 
done to indicate the real importance of 
art as a form of social expression and 
a mode of social control. With the 
gradual secularization of human inter- 
ests we may predict that esthetics will 
ultimately come to occupy the position 
held by theology in the interest and af- 
fections of the early sociologists. 

The most important general effect 
which sociology has had upon all the 
special social sciences is to emphasize 
continually the unity of the social proc- 
ess and to promote a synthetic point of 
view on the part of all types of social 
scientists. This guards against the nar- 
rowness and superficiality which in- 
variably accompany a partial view of 
the processes and institutions of society. 


V. OBSTACLES TO THE DEVELOP- 
MENT OF SOCIOLOGY 


In spite of the remarkable strides 
which sociology has made in volume of 
subject-matter and increasing exactness 
of its methods, it has made relatively 
slow progress in achieving academic rec- 
ognition, in receiving adequate consider- 
ation from legislators and public offi- 
cials, and in securing the good-will and 
confidence of the general reading public. 

There are a number of causes of this 
situation. The first might be called the 
**euphonistic’’ obstacle, namely, the con- 
fusion of sociology with socialism be- 
cause of the similarity in the pronuncia- 
tion of the two words. This may seem 
preposterous, but the writer believes it 
to have been more important than any 
other influence in prejudicing the 
average timid and conservative citizen 
against sociology. Even the librarian of 
one of our foremost graduate schools in 
this country fiercely opposed sociology 
and sociological books for a generation 
because of his firm belief that a socialist 
and a sociologist were one and the same 
person in each and every case. 


In the second place, we must consider 
the opposition of pure and pious folk, 
who look upon sociology as a subject 
which undermines morality and leads to 
atheism. When properly taught, sociol- 
ogy must of necessity provide the foun- 
dation for any valid body of morality 
or any social religion. It is true, how- 
ever, that sociology analyzes with frank- 
ness and candor the anachronisms in the 
present moral code and Fundamentalist 
religion. Hence the alarm with which 
half-educated people view the teachings 
of sociologists. 

At the same time, these ‘‘vile’’ sociol- 
ogists, as they appear to the late Mr. 
Bryan and not a few college professors, 
are viewed with a mixture of amuse- 
ment and pity by those in real touch 
with life and its problems. There is no 
doubt that three fourths of our Ameri- 
ean academic sociologists would read 
such an innocuous if illuminating book 
as Miss Kirchwey’s ‘‘Our Changing Mo- 
rality’’ or Professor Joad’s ‘‘Thrasy- 
machus’’ with unmitigated horror and 
disgust. Over half of them would gladly 
lock arms with the late Wayne Wheeler 
and John 8. Sumner. Likewise, most of 
them are thoroughly ‘‘sold’’ to the capi- 
talistic system and the ‘‘theories of the 
leisure class,’’ a fact which removes 
them from active contact with the cam- 
paign for social and economic recon- 
struction. 

Hence, those on the ‘‘firing line’’ of 
cultural, social, economic and ethical ad- 
vance will have nothing to do with the 
majority of the sociologists. What ap- 
pears to the pious and respectable as 
unmistakable proof of depravity and 
revolutionary radicalism on the part of 
sociologists seems to the realists and re- 
formers to be nothing less than ped- 
antry, ignorance, prudery, hypocrisy or 
infantile timidity. 

Another recent form of opposition to 
sociology arises from progressives who 
fear the alleged pernicious influence of 
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foundations and endowments. 
current sociological research is subsi- 
dized by the great foundations which 
have been endowed by very wealthy men 
interested in preserving the existing 
social, economic and political order. 
Naturally, most subsidized research 
must carefully avoid projects likely to 
result in unsettling discoveries, or, if 
such results do emerge, they must be ob- 
secured. Such considerations, as Benja- 
min Stolberg has amply indicated, ham- 
string both scientific candor and the 
practical value of sociological research. 

Again, we must list among the power- 
ful sources of opposition to the progress 
of sociology the jealousy of the other 
social sciences. History, economics and 
political science were established as 
academic subjects from a half century 
to a century earlier than sociology. 
This has given them a stronger hold 
upon the faculties and administrative 
boards of the colleges and universities. 
The opposition of these older vested in- 
terests to sociology has been intensified 
by the fact that the vivid human appeal 
of sociology has attracted to sociology 
courses large numbers of students who 
would otherwise have been swelling the 
class registers and enhancing the local 
prestige of solemn and _ respectable 
teachers of history, political science or 
economics. Therefore, in certain insti- 
tutions, such as Princeton, Harvard, 
California, Cornell and Johns Hopkins, 
together with most of the aristocratic 
New England colleges, sociology has 
been excluded altogether or has been 
offered in an inadequate and misleading 
fashion by professors of economics. In 
many institutions, such as Wisconsin, 
while courses in sociology are tolerated, 
the instructors in sociology have been 
kept under the general control of the 
department of economies or government. 
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To the opposition of the vested inter- 
ests of the older social sciences must 
also be added the even more vigorous 
antipathy of the departments of mathe- 
matics, science, literature and other 
even older and more respectable depart- 
ments and vested curricular interests. 

The future of sociology is a matter 
for prophecy and not for history, and 
we are only concerned in this article 
with history. The place that sociology 
will occupy in the future of human 
thought and action will depend upon a 
multitude of factors, connected 
with sociology itself and others with 
general trends in the public mind. 

Before sociology can command the 
unqualified respect and support of in- 
telligent and thoughtful persons it must 
divest itself of a sentimental adherence 
to indiscriminate efforts at uplift; it 
must reject whole-heartedly the im- 
purity-complex which it has inherited 
from its Puritan and ministerial ances- 
try; and it must reduce the paralyzing 
influence of discipleship and dogmatism 
to which all the social sciences are in 
differing degrees susceptible. The 
gree to which it will influence 
thought and action will also depend 
upon how far society surrenders its con- 
temporary submission to rhetoric, con- 
vention, tradition and propaganda, and 
demands competent technical and scien- 
tific guidance. 

If it be objected by many that sociol- 
ogy has not yet secured a sufficiently 
high level of agreement among its vari- 
ous schools, and that it has not yet per- 
fected its methodology with adequate 
scientific precision, it may safely be 
answered that it will probably remedy 
these defects long before society will be 
willing to accept its constructive assis- 
tance. 
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STEEL WITHOUT RUST 


By Dr. JOHN JOHNSTON 
DIRECTOR OF RESEARCH, UNITED STATES STEEL CORPORATION 


THe fact that iron and steel rust un- 
der many of the usual conditions of 
service is only too well known to all of 
us; it is less widely known that the loss 
due to rusting each year is, as estimated 
by competent authorities, to be reckoned 
in terms of millions of tons of metal and 
in hundreds of millions of dollars. The 
properties of steel are so valuable, in- 
deed so unique, that the world wishes to 
use it for all sorts of purposes, and so 
tries to offset its tendency to rust by 
applying to the steel surface some sort 
of protective coating. Familiar exam- 
ples are: by electroplating the steel with 
copper, nickel, chromium or other metal; 
by coating it with another metal, with 
tin, as in the familiar tin can, or with 
zine to make the so-called galvanized 
iron, or with lead; or with a glass or 
vitreous enamel, as in the familiar 
enamel-ware ; or by coveving the surface 
with paint or tar or other similar mate- 
rials. But none of these coatings de- 
signed to protect the steel from the 
ravages of the rusting agents—princi- 
pally oxygen and water acting together 
—is entirely satisfactory, and a very 
great deal of effort has been expended in 
endeavoring to secure improved pro- 
tective coatings on steel at a reasonable 
cost. 

A great deal of effort has also been 
put forth in experimental work aiming 
to lessen the rate of rusting of iron by 
addition of alloying elements, with little 
success except in two instances, both dis- 
covered some 20 years ago. First, the 


presence of about } per cent. copper in 
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steel slows down markedly its rate of 
rusting and destruction in the atmos- 
phere, and has proved to be especially 
advantageous in steels exposed to in- 
dustrial atmospheres, as in and near 
cities; this type of steel, which is sold 
as copper-steel and also under various 
trade-names, costs little more than ordi- 
nary steel, slows down the rate of rusting 
in the atmosphere, but is not rustless. 
Second, the discovery was made that 
addition of chromium to the extent of 
12 per cent. or more renders the iron 
substantially rustless under many con- 
ditions of use. This was a rather sur- 
prising discovery, for chromium is not 
inherently a noble metal ‘1 the sense 
that gold and platinum is: indeed, it is 
really less noble than iron, but has the 
power of covering itself, rapidly and 
automatically, with an invisible, very 
thin, oxide film which, when formed, 
protects the metal underneath from fur- 
ther attack. It retains this power of 
forming a protective, impervious, oxide 
film even when alloyed with iron, pro- 
vided that the alloy comprises more than 
about 12 per cent. chromium; and this 
is the basis for all the recent rapid de- 
velopment of the so-called stainless 
steels; their stainlessness being in all 
cases due to the chromium which they 
contain. 

It is of interest to note that the ele- 
ment chromium had been known for 
more than a century before it was really 
put to work, as a metal, for the world. 
This delay in making use of chromium 
is due in part to the comparative diffi- 
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culty of extracting it from its ores, but 
mainly to the presumption that it would 
exhibit no outstandingly valuable prop- 
erties. Moreover, it was thought of as 
rare, but its ores prove now to be at 
least as abundant in the earth’s crust as 
are ores of copper, and to be much more 
plentiful than ores of lead or of tin, all 
of which are not usually thought of as 
rare metals. It is true that chromium 
still is—and is likely to continue to be— 
rather expensive as compared to the 
wonderfully cheap metal iron, and 
therefore that steels containing enough 
chromium to render them stainless must 
inevitably cost considerably more than 
ordinary steels. But stainless steels, 
which now cost no more than ordinary 
steels cost a century ago, render special 
service, which for many purposes justi- 
fies their extra cost. 

This group of steels is substantially 
rustless under nearly all ordinary condi- 
tions of use; to be precise, these steels 
are rustless under oxidizing conditions, 
as in the atmosphere, provided that the 
final heat treatment of the alloy was 
carried out in the appropriate manner. 
They are, however, not entirely resistant 
under some conditions of service; but no 
metal can be expected to withstand cor- 
rosion completely under all conditions 
of environment—even the noble metal 
gold or platinum is not entirely resistant 
in all places where we might wish to 
use it. 

The rustless or stainless steels and 
irons may, for convenience in this brief 
discussion, be divided into three fairly 
distinet groups. 

The first group, and the earliest in 
point of time, comprises the stainless 
steels which are properly called steels 
because they are hardenable upon appro- 
priate tempering. They contain 12 to 
14 per cent. of chromium with relatively 
high carbon, and are used mainly for 
cutlery. 

The second group comprises the stain- 
less, low-carbon steels, or, more properly, 
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irons, because these alloys are not 
hardenable by heat-treatment ; they usu- 
ally contain about 17 per cent. or more 
of chromium and relatively low carbon. 
They are rustless under many circum- 
stances but not entirely satisfactory 
under the severest conditions of ex- 
posure; their is therefore limited 
largely to special industrial applica- 
tions. 

The third group, which is the grvup 
arousing the greatest interest at the 
present time, comprises the alloys con- 
taining nickel as well as chromium and 
iron. The most commonly used con- 
tains about 18 per cent. chromium and 
about 8 per cent. nickel, with relatively 
little carbon; it is often called simply 
18-8, but bears a great variety of trade- 
names. It is one of the group of so- 
called austenitic stainless steels, the term 
austenitic referring to the fact that in 
this group the iron is caused, through 
the influence of the alloying elements, to 
be present at ordinary temperatures in 
the austenitic, or gamma, non-magnetic 
erystal form. 

In this connection it noted 
that the uniqueness of steel as a useful 
metal, the fact that it can be tempered 
and so readily made hard or soft, ductile 
or brittle, depends primarily on the cir- 
cumstance that iron is the only common 
metal which readily assumes either one 
or other of two different crystal forms. 
These two forms differ markedly in spe- 
cific volume, the change of volume being 
obvious when one transforms into the 
other ; in heat-content, so that there is an 
evolution of heat—the so-called recales- 
cence—when the gamma form 
over into the alpha form; and in their 
capacity for holding in solution carbon 
and other alloying elements; indeed, 
they behave almost as two different 
metals, though composed of the same 
iron atoms in different arrangement. 
The properties of the finished 
article are controlled by controlling the 
occurrence of this transformation. This 
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heat-treatment of steel is, of course, a 
very ancient art, long kept secret by 
those who practiced it; its basis has been 
understood only in very modern times 
and the art has become a science open 
to any one. 

To return now to the austenitic type 
of stainless iron alloy, the principal 
alloy of this group, namely, that con- 
taining 8 per cent. nickel as well as 18 
per cent. chromium, is perhaps the most 
important of all the stainless types at 
the present time, because of its much 
wider applicability. It has of late been 
used rather widely for decorative pur- 
poses on the outside of buildings as well 
as on the inside for doors, for panels and 
trim of various kinds, and on auto- 
mobiles, partially replacing chromium 
plating; also for restaurant equipment, 
kitchen utensils, hospital ware and for 
many other similar familiar purposes. 
It is being used on a considerable scale 
in the chemical industries, including the 
refining and cracking of petroleum; and 
with some slight modifications of compo- 
sition and treatment, which now are 
known to obviate troubles occasionally 


- encountered by some of those who have 


used it for such purposes, its use in the 
modern chemical industry is likely 
greatly to expand. It takes on a high 
polish, which it retains indefinitely in 
the ordinary atmosphere; it is ductile, 
yet exceedingly strong, considerably 
stronger than ordinary steel and par- 
ticularly so at temperatures approach- 
ing red heat. Moreover, it is quite 
resistant to attack by oxygen at high 
temperatures, and so it ean be used in 
places, such as furnaces, where parts 
made of ordinary steel would have only 
a short useful life. 

The remarkable strength of this aus- 
tenitic type of alloy, both at ordinary 
temperatures and at high temperatures, 
indicates that it will have an extensive 
field of application apart altogether 
from the more or less decorative uses, 
now familiar to us, which depend mainly 


upon its essential rustlessness. Its use 
offers possibilities of structures which 
for a given strength are lighter, con- 
sistent with complete safety, than if 
made of any other metal or alloy now 
used. 

The development of this very useful 
type of alloy—a development which has 
resulted, directly or indirectly, from the 
labors of many men, in various countries 
—is another example of the advantage 
which accrues te the world from the 
systematic careful investigation of the 
potentialities of materials derivable 
from the raw materials available to us. 
Primitive man used as materials only 
those found naturally; for untold cen- 
turies man had to be content with a very 
small added number obtained by simple 
means from his raw materials; and it is 
only with the development of the science 
of chemistry—which began as a science 
about 150 years ago—that he has become 
possessed of a large number of new ma- 
terials which have enabled him some- 
times to do new things, sometimes to do 
old things in a better way. Yet the re- 
search worker does not, strictly speaking, 
create anything except values; what he 
does is, by painstaking exploration, 
using as a guide and interpreter the 
previous accumulation of experience 
known as science, to discover just what 
properties are inherent in substances of 
one kind or another, and how to com- 
bine them to get a useful result. This 
becomes a new technical advance if, 
after suitable development—which is 
usually expensive both in time and in 
money—it can be realized at a price the 
world is willing to pay for it. In the 
ease of the stainless and rustless steels 
and irons, all of which contain at least 
12 per cent and usually 18 per cent. or 
more of the element chromium, this de- 
velopment has now preceeded to a point 
at which the world is increasingly ready 
to pay for them, by reason of the re- 
markable properties possessed by these 
alloys. 
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WHAT DO YOU WEIGH TO-DAY? 


By RALPH W. SMITH 
CHIEF, SECTION ON WEIGHTS AND MEASURES LAWS AND ADMINISTRATION, 
U. S. BUREAU OF STANDARDS 


** What do you weigh to-day?’’ That 
arresting question, boldly lettered on a 
person-weighing scale, flings its chal- 
lenge to a dieting world from hotel 
lobby, drug store, railroad station and 
street corner. And when it reaches you 
do you accept the challenge and 
promptly climb aboard the person 
weigher to resolve the doubt? You prob- 
ably do, for an opportunity to weigh 
one’s self is a lure which it seems few 
can resist. 

The importance of these scales has re- 
cently become so great that their proper 
regulation was one cf the subjects dis- 
cussed at a recent national conference of 
weights and measures officials—those offi- 
cers whose duty it is to supervise com- 
mercial scales and weights and weighing 
and measuring in general. A code of 


specifications and tolerances was pro- 
posed which would require scales in- 
tended solely for the weighing of persons 
to be as accurate as scales of similar gen- 
eral characteristics used for the buying 


and selling of merchandise. Person 
weighers would also be required to have 
what is known as a ‘‘free zero’’; that is, 
the construction would be such that a 
clear and definite indication of the zero 
balance condition would be given at all 
times, so that the prospective customer 
may assure himself before he invests his 
penny that the scale is properly balanced 
and ready to start right from scratch. 
Perhaps people will not avail them- 
selves of this opportunity to avoid scales 
which are out-of-balance at zero. Too 
many folks seem to believe that anything 
which looks like a scale will give correct 
weighing results. I once saw a woman 
step blithely onto a scale, deposit her 
penny, read the indicated weight, and go 


her way entirely satisfied, when all the 
time there was staring her in the face a 
**econdemned’’ label, four or five inches 
in diameter, placed squarely in the cen- 
ter of the scale dial by the weights and 
measures official to show that the scale 
had been found inaccurate upon test. 
An indicator which does not exactly co- 
incide with the zero graduation would 
probably mean little or nothing to such 
a person. But it is a theory of weights 
and measures supervision to provide the 
customer with reasonable means to pro- 
tect his interests; if the public do not 
avail themselves of the means for self- 
protection which are provided, they 
must suffer the consequences in inaccu- 
rate weight results. 

Then there is another class of require- 
ments in this code intended to protect 
the customer in spite of himself. For 
example, person-weighing scales 
may have an ungraduated interval be- 
tween zero and fixed point, 
throughout which interval the scale is 
not designed to give weighing results. It 
is provided that on such a scale, if a fond 
mother tries to weigh her child whose 
weight falls within the no-weight zone, 
her penny must automatically be re- 
turned to her. On a scale which issues 
tickets showing the weights of persons 
weighed, it is demanded that when the 
scale becomes inoperable by reason of the 
exhaustion of the supply of tickets, any 
pennies inserted in the slot during the 
continuance of this condition shall auto- 
matically be returned, or the insertion of 
a coin in the coin slot shall automatically 
be prevented. 

Numerous types of person-weighing 
seales are in use, but not all of these will 
be covered by the code of the National 


some 


some 
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Conference on Weights and Measures. 
For it is only when a fee is charged for 
the weighing service that the seale be- 
comes ‘‘commercial’’ in the weights and 
measures sense and subject to official 
supervision and test. All that large 
aggregation of free weighers, bath-room 
scales, and other types on which the in- 
sertion of a coin is not a prerequisite to a 
weight indication, will continue to be un- 
regulated, for it is only when the weigh- 
ing assumes a commercial aspect that the 
state or city, in the exercise of what the 
lawye's term the ‘‘general police 
power,’’ can step in and enforce regu- 
latory measures. 

And even the penny scale can live an 
untrammelled life in some communi- 
ties—at least until the laws are amended. 
For once upon a time a clever defense 
lawyer, whose client was in trouble with 
the local department of we'¢hts and mea- 
sures on a matter involving charges for 
laundry work at so much per pound, 
delved into the statutes and discovered 
to his satisfaction that the law spe- 
cifically mentioned ‘‘commodities and 
things’’ but was quite silent about ‘‘ser- 
vices.’ He represented to the court 
that his client was selling neither com- 
modities nor things but only a launder- 
ing ‘‘service,’’ in view of which he con- 
tended that the weights and measures 
law did not apply to his client and his 
seales. 

In its wisdom, the court found the 
argument valid and the defendant was 
discharged, thus excluding from the 
jurisdiction of that department matters 
having to do exclusively with service, as 
distinguished from commodity. The 
person weigher and its operation fall in 
this class; the scale is not intended to 
determine amounts of commodity bought 
or sold but merely performs a weighing 
service for the information and satis- 
faction of the weigher. However, when 


the scale charges for this service it is 
selling the service, and the transaction 
becomes commercial and subject to the 
supervision of weights and measures 


THE SCIENTIFIC MONTHLY 


authorities wherever their authority em- 
braces services as well as things. 

Since the time of the court decision 
mentioned, some states have amended 
their weights and measures laws to in- 
clude within their purview sales of 
service as well as sales of merchandise ; 
fortunately, also, the weights and mea- 
sures laws of all states, as originally 
worded, were not as restrictive as the 
statute mentioned. So it is to be an- 
ticipated that the ubiquitous person 
weigher will be regulated and supervised 
and tested in many states, and that the 
good effects of this supervision will be 
felt, insofar as new scales are con- 
cerned, even in those states where the 
present laws will not permit testing, be- 
eause the manufacturers may be ex- 
pected to discard from their lines models 
which do not conform to the require- 
ments of the code of the national con- 
ference. 

However, a public, eager to be 
weighed, will still have many styles to 
choose from, even if considerable elimi- 
nation takes place. One may patronize a 
tall seale with a slender pillar and a 
‘arge circular dial, or, if graceful curves 
are not appealing, one may choose a 
scale modeled on severe, straight lines; 
plate glass mirrors are available on some 
scales to cater to the eternal feminine 
and the semi-occasional male; if one 
prefers an atmosphere of surgical clean- 
liness, there is the seale finished in white 
porcelain and tile. Short-pillared scales, 
on which one looks down rather than 
ahead or up to read the weight indica- 
tion, aud which may be constructed to 
conceal the weight indication from all 
except the person being weighed, are a 
recent development, and in these, mod- 
ernistic ideas of exterior design and 
unconventional color schemes will be 
found. Ticket machines, which for your 
penny tell not only your weight but also 
your fortune and perhaps even include 
a photograph of a distinguished aviator 
or a popular actress, may be patronized. 
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And now comes a foreign manufac- 
turer with the announcement that he has 
developed an ‘‘all talking” scale which 
will announce the weight of a person, 
presumably in well-modulated tones. 
Whether or not some other manufacturer 
will go so far in developing the phono- 
graph idea as to produce a scale in which 
the good or bad news, as the case may be, 
will be accompanied with appropriate 
advice on how to keep on getting thinner 
or how to build up an emaciated 
physique, remains to be seen. It is not 
clear how such a machine might be made 
to discriminate and select the proper ad- 
vice for each of its clients, but whatever 
method might be used, the advice would 
probably be as appropriate as the ‘‘for- 
tunes’’ which ticket scales now hand out 
regardless of sex, age or present condi- 
tion of servitude. 

Anyway, it has been proven that peo- 
ple like to ‘‘get weighed,’’ and are will- 
ing to pay for the opportunity; and 
enterprising individuals are making it 
just as pleasant and easy and convenient 
as possible for people to gratify this de- 
sire. It is said that the nation has be- 
come ‘‘ weight conscious.’’ To what ex- 
tent this consciousness may be charged 
to the designers of frocks, the manufac- 
turers of breakfast foods, the vendors of 
reducing recipes and remedies and the 
advice of life-extension institutes can 
not be said. 

Perhaps no small part of the tre- 
mendous volume of public person weigh- 
ing is done with the laudable desire of 
keeping a check on one’s health and gen- 
eral physical condition. But more funda- 
mental than this is the unexplained but 
very real and deep-seated urge to get 
weighed, which seems to be the common 
heritage of most of us. 

Now if you see on a person weigher a 
paper sticker or a metal dise or a tead 
plug which indicates that the scale has 
been ‘‘sealed’’ by the department of 
weights and measures, this means that 
the scale in question has been tested with 
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test weights and found correct. But 
keep a weather eye open for a tag indi- 
eating that the inspector has ‘‘con- 
demned’’ or ‘‘rejected’’ the scale upon 
which you contemplate weighing your- 
self; in such a case save your penny for 
some other scale, for the ominous tag 
means that something is wrong and that 
you will not get a correct weight on that 
scale until repairs have been made. 

A penny is not much, but even so 
there are those who simply must weigh 
themselves, but who so hate to part with 
the customary copper that they resort to 
the use of slugs. Numerous coin-oper- 
ated vending machines have been de- 
veloped in which the mechanism in- 
geniously and automatically applies a 
series of tests to determine the genuine- 
ness of the coins inserted. Some of these 
machines are said to apply as many as 
nine or ten separate coin tests—for over 
and under diameter, over and under 
thickness, over and under weight, milled 
edge, rim, center hole and magnetic 
properties. If there is any room left 
inside the housing of such a machine, 
there would be a wonderful opportunity 
for using a phonograph attachment. 
How pleasing it would be to the cus- 
tomer who has made tender of legal 
coin for the machine to thank him gra- 
ciously for his patronage; and how ap- 
propriate that a raucous reproof be ad- 
ministered to one who tries to beat the 
machine with a lead slug or a brass or 
iron dise. 

The importance of a _ coin-testing 
mechanism is, of course, much greater in 
the case of a vending machine where the 
value of the required coin or coins is 
relatively large, than it is in the case of 
the penny scale; moreover, if the scale 
receives a slug this merely means a loss 
of profit for the operator, whereas the 
operator whose vending machine accepts 
a slug loses not only his profit but also 
what he has invested in the article dis- 
pensed. Yet if the loss of revenue re- 
sulting from the use of slugs becomes 
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sufficiently serious, it is probable that the 
manufacturers of coin-operated scales 
will follow the lead of the vending device 
manufacturers so as to protect the in- 
terests of the purchasers or lessees of 
their scales. 

Finally, if you are one of those with a 
weight complex, and if your weight ap- 
pears to vary considerably from day to 
day, don’t be too quick to blame the 
scales. In the first place, errorless scales 
are just as rare as perfection in any 
other line. A scale is considered to be 
‘‘eorrect’’ when its error does not exceed 
the allowable tolerance in either direc- 
tion; it is plain that two scales might be 
‘‘eorrect’’ and that yet one scale might 
have a minus error and the other a plus 
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error, which would result in some differ- 
ence in the weight indications on the two 
scales for exactly the same load. In the 
second place, remember that the human 
body is far from being constant in 
weight and may vary several pounds 
throughout a single day, depending upon 
the time of day, the temperature, the 
amount of food and drink taken into 
the system and similar factors. If you 
want a real check on whether or not you 
are losing or gaining weight, weigh regu- 
larly on the same good scale and do your 
weighing at approximately the same 
time and under the same bodily condi- 
tions every day. If you do this, you will 
know at all times just how you stand 
with your old friend avoirdupois. 


INVISIBLE AND ITS 


SIGNIFICANCE 


By Dr. J. P. SIMONDS 
NORTHWESTERN UNIVERSITY MEDICAL SCHOOL 


Firty years ago on the 24th of last 
March, Dr. Robert Koch read a paper 
before the Berlin Physiological Society, 
in which he proved that the tubercle 
bacillus is the cause of tuberculosis. 
This was an epoch-making discovery. 
A year before, at a meeting of an Inter- 
national Scientific Society in London, he 
had described a method by which bac- 
teria could be growr on solid mediums 
in pure culture. As soon as Dr. Koch 
had finished reading his paper, the great 
Pasteur, who was in the audience, 
rushed forward as fast as his partially 
paralyzed leg could carry him, enthusi- 
astically shouting, ‘‘C’est un grand 
progrés.’’ (This is a great advance.) 
Using Koch’s method and applying his 
principles, scientific men discovered 


the bacterial agents which cause many 
of the well-known infectious diseases-— 
diphtheria, typhoid fever, cholera and 
many others. 


These newly discovered bacteria 
seemed always to form on artificial cul- 
ture mediums the same type of colonies, 
i.¢., aggregations of microbes in suff- 
cient numbers to form a visible mass, 
and to have the same shape and stain- 
ing qualities, no matter from what 
source they had been isolated. Hence 
the doctrine of fixity of bacterial spe- 
cies, that is, that a species of bacterium 
always showed the same cultural and 
structural characteristics under like con- 
ditions, came to be an accepted tenet 
of the science of bacteriology. 

This doctrine of fixity of bacterial spe- 
cies held undisputed sway for more than 
thirty years. But ten or fifteen years 
ago some bacteriologists began to be 
skeptical about the truth of this doe- 
trine. Skepticism is a useful habit of 
mind in a scientific man. They observed 
the phenomenon of pleomorphism, that 
is, bacteria known to be growing in pure 
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culture assumed atypical and even bi- 
zarre shapes. Somewhat later it was 
found that bacteria descended from a 
single isolated parent microbe would 
produce on artificial culture mediums 
colonies that were not characteristic of 
the species. Some of these colonies 
were smooth and glistening and had 
regular borders; others had rough sur- 
faces and irregularly wavy edges. 

The still more startling discovery by 
Drs. Twort and d’Herelle of the bac- 
teriophage was popularized by Sinclair 
Lewis in his novel ‘‘Arrowsmith.’’ 
Bacteria that were growing vigorously 
would suddenly disappear in _ spots, 
giving the originally uniform, growing 
mass a moth-eaten or Swiss-cheese ap- 
pearance. Microscopic examination of 
these spots or holes revealed that the 
bacteria had completely disappeared, or 
at least had become quite invisible. It 
was at first believed that the bacterio- 
phage was a sort of fatal infectious dis- 
ease of the bacteria themselves and 
caused their complete destruction. 

For many ycurs it has been known 
that the germs of certain infectious dis- 
eases are so minute that they can pass 
through a compact stone filter and are 
too small to be seen with the most pow- 
erful microscope. This group of germs 
is known as filter-passing or ultramicro- 
scopic viruses. They cause a great num- 
ber of diseases, such as the mosaic dis- 
ease of plants; certain tumors and dis- 
eases of the blood of chickens ; distemper 
of dogs; pleuro-pneumonia and foot and 
mouth disease of cattle; and smallpox, 
vaccinia, measles, rabies, influenza, com- 
mon colds, infantile paralysis, and sev- 
eral other diseases in man. 

This is the background of the very im- 
portant and possibly epoch-making re- 
eent work of Dr. Arthur I. Kendall, pro- 
fessor of research bacteriology, in North- 
western University Medical School. The 
following description of this work is 
largely a condensed report of the lecture 
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in which Dr. Kendall announced his new 
method and the result of its use. 

There is a heterogenous group ot tor 
midable diseases, many of which occur 
as rapidly spreading epidemics, such as 
influenza and infantile paralysis, whose 
inciting agents have thus far eluded cul 
tivation upon artificial mediums. One 
reason for the uniform failure to induce 
outside the 
human body is the fact that the arti 


growth of those ‘‘viruses’’ 


ficial mediums at present available for 
their cultivation are radically different 
from the tissues and fluids of the body 
in which they grow and induce disease 
The ordinary artificial mediums contain 
protein degradation products, known as 
peptone and meat extractives, and little 
or no unaltered protein. The tissues of 
the body, on the contrary, contain un 
altered protein and little or no peptone 

‘A theoretical method of approach 
to the problem of cultivation of thes 
refractory ‘viruses,’ therefore, would ap 
pear to be the preparation of a steri 
lizable medium containing unaltered, or 
nearly unaltered, protein without pep 
tone.’” Dr. Kendall has prepared sue 
a medium from the intestine of swine 
by extracting the fat and other sub 
stances, leaving a dried residue, com 
posed chiefly of protein that has suffered 
little change 
powder in Tyrode’s solution, a dilute 


A suspension of this dried 


solution of several salts, and sterilized 
in an autoclave, constitutes the new K 
medium. 

Dr. Kendall first inoculated several 
lots of this K medium with blood from 
cases diagnosed as mild influenza by 
different physicians in two hospitals 
‘*Three of these cultures, after being 
incubated for several days, showed in 
creasing cloudiness, indicating growt) 
of micro organisms, ”’ The filter passing 
organisms isolated from the blood taken 
from two of the patients with symp 
toms of influenza induced fever and par 
oxysms of violent sneezing or coughing 
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in rabbits. From the blood of these 
rabbits, taken on the second day of in- 
fection, a filter-passing ‘‘virus’’ was 
again cultivated in the K medium. 
From these filterable cultures growing 
in K medium, a coccus (round, micro- 
scopically visible and non-filter-passing 


microorganisms) was later isolated. 
This ecoceus, in its unfilterable state, 


could readily be retransformed to the 
filterable state in K medium, refiltered 
and recovered again in non-filter-pass- 
ing form. This microbe, therefore, can 
exist in two forms—a filterable state, in 
which condition it grows in the K 
medium, but does not appear to grow 
visibly in peptone mediums; and a non- 
filterable state, in which growth upon 
ordinary peptone-containing mediums is 
readily obtained. The rabbit infections 
were induced, while the coccus was ap- 
parently in the filterable state. At- 
tempts to induce similar infeetion with 
the non-filterable form were unsuccess- 
ful. 

While the available evidence is sug- 
gestive that this coceus, recovered from 


cultures in K medium of blood from 
patients suffering from clinical influ- 


enza, is the cause of the disease, the most 
significant result brought to light in this 
investigation is the obvious existence of 
the microbe isolated from these three 
cases in two states, a filterable and a 
non-filterable. It is a sort of bacterio- 
logical Ariel, which, like the Shakes- 
pearean sprite, changes its form at the 
order of its master. 

Having shown that this coceus exists 
in two forms, it was suspected that other 
bacteria might exhibit this same dual ex- 
istence, if subjected to the same cultural 


conditions. Such has proved to be the 
ease. The first microorganism examined 


for this purpose was a culture of ty- 
phoid bacillus which had been in stock 
on artificial culture mediums in the lab- 
oratory for several years. It was found 
that this bacillus, a rod-shaped organ- 
ism, can also be rendered filterable. 


The transformed filterable organisms 
fail to grow in ordinary artificial me- 
diums, in which they grew luxuriantly 
before their transformation. From the 
growth in K medium eventually typical 
typhoid bacilli may be recovered. 

To date, seven different species of bac- 
teria have been transformed from non- 
filter-passing to filterable and back again 
to non-filter-passing forms. In their 
filterable and transition stages these bac- 
teria appear to be more inert than in 
their typical forms. One or more trans- 
fers in ordinary mediums may be re- 
quired to elicit the usual luxuriance of 
growth and capacity for chemical ac- 
tivity. 

Dr. Kendall has observed the changes 
which appear to lead to the filterable 
state actually occurring in the typhoid 
bacillus in K mediums. After 15 to 18 
hours’ incubation in this medium, many 
of the typhoid bacilli lose their normal 
uniform structure and appear first as 
faintly discernible shadows, having the 
bacillary or rod-shaped outline. They 
actively swim about in the medium at 
this time. From two to four or more 
brilliantly luminous, but very tiny gran- 
ules appear within the shadowy outlined 
organisms. Finally, the bacillary part 
of the organism disappears, and there 
remain merely the minute granules, ap- 
pearing in a dark field illuminator as 
intensely bright, oval bodies. 
These granular vestiges of the typhoid 
bacillus pass through a stone filter 
readily. It may be recovered in the 
bacillary state by appropriate reculti- 
vation. 

Next, it appeared that the much dis- 
eussed, and not well understood, bac- 
teriophage which passes readily through 
stone filters might conceivably have a 
similar explanation. Filtrates of staphy- 
lococeus ‘‘phage’’ have yielded perfectly 
typical cultures of staphylococcus upon 
cultivation in the proper manner. This 
observation will necessitate a reconsider- 
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ation and possibly a revision of our con- 
ception of the nature of the bacterio- 
phage. 

The successful use of K medium re- 
quires a considerable amount of skill 
and practice in bacteriologic technique. 
If properly employed, it will yield posi- 
tive results in a high percentage of cul- 
tures from the blood of patients suf- 
fering from a variety of diseases which 
have hitherto yielded uniformly nega- 
tive results with other methods. 

What is the practical importance of 
this new culture medium and of the dis- 
covery of the dual existence, the ‘‘double 
life,’’ of bacteria? Its full significance 
is not yet apparent. To learn that 
ordinary bacteria may change their 
form as readily and almost as rapidly 
as old Proteus in Homer’s Odyssey will 
be most disconcerting to bacteriologists, 
accustomed for a generation to consider 
species of bacteria at least as stable and 
as difficultly alterable as species of cats 
and dogs. Almost as disturbing is the 


- 726) 
JH 


evidence that the 
bacteriophage is merely a condition in 


possibly mysterious 
which bacteria have, so to speak, dived 
below the surface of visibility, and hav 
suffered a 
as that which befell 
the magic cake in 


reduction in size as striking 
Alice when she ate 
Wonderland 
Alice they can, by proper treatment, be 
restored from the filterable or 


state to their normal size. 


Like 
‘*phage’’ 


Dr. Kendall has supplied an explana 
tion for the hitherto discouragingly uni 


form fdilure to isolate the causative 
microbe of many known infectious dis 
eases and has furnished a _ workable 


method of overcoming this difficulty 
The use of his new K medium promises 
to reveal much of academic and practical 
significance in the private life of bac 
teria, as well as to furnish a means of 


discovering the causes of many diseases 


When the cause of a disease has been 
found, medical science has made a long 
step forward in its control and pri 


vention. 
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THE PROGRESS OF SCIENCE 


THE BRITISH ASSOCIATION AT YORK 


For its annual meeting in 1932, fol- 
lowing the celebration of its centenary 
in London in 1931, the British Associa- 
tion returned to York, its birthplace. 
In a district of such varied interests, 
from the tranquil antiquity of the city 
within the walls, to the great centers of 
industry on the one hand, the classic 
fields for geology, botany and archeology 
on the other, which lie within a radius 
of a few miles, the British Association 
is really in its element. Whether its 
officers, academically robed, were accom- 
panying the corporation in state to the 
Minster on Sunday morning, or whether 
its engineers (let us say), in far dif- 
ferent costume, were descending a coal- 
mine, or whatever other activities be- 
tween these extremes its members might 
undertake, there was the justifiable sense 
that the association was carrying out 
that function for which its founders at 
York in 1831 designed it, ‘‘to obtain 
more general attention for the objects 
of science.’ 

Appropriately, the president, Sir Al- 
fred Ewing, through his inaugural ad- 
dress, did most to focus that attention. 
He directed it, under the title of ‘‘An 
Engineer’s Outlook,’’ toward recent ad- 
vances in physics as well as in engineer- 
ing; he recalled some of those which had 
been made through the medium of the 
association itself; and at the close of his 
address he invited consideration of what 
is, and what should be, the ethical con- 
notation of some of these achievements. 
‘What is’’ and ‘‘What should be’’ are, 
alas, far from synonymous. ‘‘The cor- 
nucopia of the engineer has been shaken 
over all the earth, scattering everywhere 
an endowment of previously unpossessed 
and unimagined capacities and powers. 
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Beyond question many of these gifts are 


benefits to man, making life fuller, 


wider, healthier, richer in comforts and 
interests and in such happiness as ma 
terial things can promote. 
acutely aware that the engineer’s gifts 


abused 


have been and may be grievously) 


Man was ethically unprepared for s 


great a bounty. In the slow evolution 
of morals he is still unfit for the tremen 
dous responsibility it entails. The com 
mand of nature has been put into Lis 


hands before he knows how to command 


himself.’’ Here was a text upon which, 


in the press, many persons wrote man) 
WI1s¢ 


foolish things, and a few ones 


They do harm who preached upon this 
text without attempting to assimilate the 


lucid address which led up to it, but 
they do good who follow Sir Alfred 
Ewing in urging men toward a redress 


of the balance. 

Those who jibe at science for becom 
ing suddenly afraid of its own results 
might well 
have acquainted themselves with the in 


if they had the intelligence 


tensely practical applications which were 
laid before many audiences at this meet 
ing in York. 
chemistry, British overseas markets, von 
structive theories in 
sheep farming are a selection of subjects 
from the 
dents. Discussions on 
railway traction by steam, oil and elec 


Applied geophysics, stereo 


psychology and 


addresses of sectional presi 


water pollution, 


tric power, the control of humidity in 
industrial processes, the use of statistics 
for the business executive and the film 
in education are examples drawn from 


almost at 


sectional 
The two 
were on plant products of 


various 
hazard. 
discourses’’ 
the Empire in relation to human needs, 


programs, 
customary “evening 
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by Sir Arthur Hill, director of Kew 
Gardens; and on uses of the photoelec- 
tric cell, by Mr. C. C. Paterson, who 
with the aid of elaborate apparatus and 
skilled assistants gave the beau ideal of 
the demonstration-lecture. 

It is not, however, to be supposed that 
pure science has come to take a subordi- 
nate position in the programs of the 
There are those who fear 
such an outcome. To one, however, who, 
while pretty intimately concerned with 
these programs, is merely an onlooker 
at their actual compilation by the sec- 
tional committees and the council of the 
association, it seems that the balance is 
held with much skill. The men and 
women of science lay before the public 


association. 


each year certain general topics of wide 
interest. 
the association’s meeting to meet one 
another and discuss other subjects into 
which few if any laymen can follow 
them. It is the function of the associa- 
tion—implicit in that statement of ob- 
jects which was laid down for it at York 
in 1831, and remains unaltered in its 
statutes—to offer occasion for both these 


They also use the occasion of 


forms of activity. So far as concerns its 
mandate ‘‘to promote the intercourse of 
those who cultivate Science,’’ as the 
founders phrased it a century ago, the 
association performs perhaps its very 
best work when it provides, as no other 
institution can, a common meeting- 
ground for those whose scientific activi- 
ties follow usually divergent directions ; 
as when, at the York meeting, physicists 
and psychologists met together to discuss 
relation of physical 


the quantitative 
stimuli and sensory events. 

The British Association is in the for- 
tunate position that its meetings tradi- 
tionally receive a very wide press. The 
presidential address and other salient 
features of the program obtain almost 





world-wide publicity by this means. It 
is true that journalists and scientific 
men may not always agree as to what 
constitutes a salient feature; but the 
association’s meetings do introduce a 
temporary flavor of science into ephem- 
eral literature. But this practice does 
not in itself provide a sufficiently strong 
link between science and the public un- 
derstanding. It is true, again, that 
many of the papers read at an associa 
tion meeting are published in specialist 
journals, and the association makes a: 
attempt to record such publication in its 
annual report. In that volume the presi 
dential addresses are printed in full, an: 
they are also issued annually under t! 
title of ‘‘The Advancement of Science, 
at the price of three shillings and six 
pence. But the association suffers 
common with many other scientific s 
cieties from an inability, through lac 
of means and of contact with the ord 
nary channels of distribuuvun, to repo! 
and record at all fully the volume of t! 
spoken words at any given meetin; 
That volume runs into millions. Mor 
over, neither the association nor a! 
other body, even if they had the mea 
would benefit by attempting to ma! 
a ‘‘eorner’’ in scientifi« publicat* 
Nevertheless, more effective and wid 
means of publication of scientific mat 
rial, adapted to the common understar 
ing, would seem to be one of the pr: 
tical steps forward from the positi: 
which General Smuts, from the chair 
the centenary meeting in 1931, outlin: 
in a sequence of ideas not dissimi! 
from those of Sir Alfred Ewing quot: 
above. ‘‘A serious lag,’’ he said, ‘‘has 
already developed between our rapid 
scientific advance and our stationary 
ethical development. Science must 
itself help to close this dangerous gap.”’ 
O. J. R. Howarrs, 
Secretary 
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THE NOBEL PRIZE IN PHYSIOLOGY AND MEDICINE 
SIR CHARLES SCOTT SHERRINGTON 


In conferring the Nobel Prize jointly 
upon Sir Char'es Scott Sherrington and 
Edgar Douglas Adrian, the Stockholm 
committee explained that the award was 
made in recognition of the cpoch-making 
work of these two investigators in isolat- 
ing and studying the activities of indi- 
vidual nerve cells (‘‘neurones’’). And 
it might have been pointed out that the 
quest of the single neurone by the physi- 
ologist has had many of the dramatic 
features associated with the quest by the 
physicist of the single atom: in both 
cases the difficulties were exceptionally 
great and ultimate depended 
upon amplification of minute differences 
of electrical potential and upon the in- 
troduction of ingenious devices for auto- 
matic recording. 

Sherrington’s achievement in isolating 
the single motor neurone represents the 
culmination of more than forty years’ 
work upon the nervous system, and it is 
significant that in his earliest investiga- 
tions (1885-1906) he had sought to in- 
terpret the activity of the brain and 
spinal cord in terms of the anatomical 
units which Retzius and 
then demonstrating microscopically by 
the new silver impregnation methods. 
Although units continued, until 
very recently, to elude functional isola- 
tion, they served as the basis of all Sher- 
rington’s investigations and generaliza- 
tions, including the reciprocal innerva- 
tion of antagonistic muscle (1893-1909), 
localization of function in the motor 
cortex (1895-1917), levels of nervous in- 
tegration (1898-1906), the principle of 
the final common path (1904), the pro- 
priocceptive system (1906), the nature of 
central inhibition (1911-1925) and of 
postural contraction (1915-1930), and 
the principle of ‘‘reeruitment’’ (1923 
1925). Until 1928-1930 the motor neu- 
rone remained a convenient anatomical 
abstraction, defying satisfactory fune- 
tional isolation. Through a 


SUCCESS 


otaers were 


such 


series of 


notable improvements in the techniqu 


of mechanical and electrical recording 


of reflex responses which began in 1918 
and continued with a series of collabor 

tors,” the response of each successive: 
motor nerve unit in a gradually increas 
ing reflex response has been placed 
under direct observation. The rate and 
characteristics of the discharge of indi 
vidual motor neurones during the kn 


jerk, flexor reflex and crossed extenso1 
reflexes thus 
exact magnitude of the 


became known Kurthe 


more, the mus 
cular tension controlled by the activity 
of each motor fiber has been disclosed by 
direct observation and by the method ol 
counting motor nerve fibers to a 
total 


The two methods are in 


vrivel 


muscle whose tension capacity 1s 


known. accord 
and have given this striking information 
that a single motor nerve fiber may cor 
trol as much as 40 to 50 gms of tension 
A full account of these investigations is 


contained in a book by Sherrington and 
his pupils, published by the Oxford 
Press a few months ago under the title 


**Reflex Activity of the Spinal Cord 
In addition to the 
closures just mentioned, Sherrington has 


fundamental dis 


offered a broad conception of the fune 
tion of the nervous system—the prin 
ciple ‘‘integration,’’ which was first put 
forward in his Silliman lectures at Yale 


in 1905. This has how become basic to 


psychology as well as to neurology and 
neurophysiology, and it richly justifies 
the designation applied to Sherrington a 
year when receiving an 


ago, lonorary 


degree in Berne, of ‘‘the philosopher of 
the nervous system.’’ 
I ULTON 


YALE UNIVERSITY 


1 Dreyer and Sherrington, Pre Ro S 
o0ORB. 

2 Sassa, 
1928; Cooper 
Eecles, 1929 

sJ. C. 
Roy. Soc., 106B, June, 1930. 


1921, Liddell, 1923-1925; Creed 
and Denny-Brown, 1927; and 


1930—all in Proc. Ro 


and C. 8S. Sherrington, P 


y. Soc 


Kecles 
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PROFESSOR EDGAR DOUGLAS ADRIAN 


Epear Dove tas ApRIAN, who has been 
awarded the Nobel Prize in Medicine and 
Physiology in association with Sir 
Charles Scott Sherrington, is Foulertun 
professor of the Royal Society and fel- 
low of Trinity College, Cambridge. The 
award has been made to him in recogni- 
tion of his brilliant and fundamental dis- 
coveries concerning the mechanism of 
sense organs and motor nerve cells and 
the nature of nerve messages. Inasmuch 
as these messages give rise to sensation 
and effect the control of muscular con- 
tractions, their analysis has been of basic 
importance to the medical and biological 
sciences and has laid the foundation for 
far-reaching advances in neurology. 

About seven years ago Professor Ad- 
rian succeeded in recording for the first 
time the impulses in single nerve fibers. 
In order to determine the context of the 
messages going from the sense organs to 
the central nervous system he registered 
the variations in electrical potential 
which are associated with nervous activ- 
ity. Initial experiments showed, how- 
ever, that because the nerve trunks con- 
tain large numbers of fibers which are in 
independent activity it was difficult to 
follow and to analyze the response of the 
individual units. In order to overcome 
this difficulty, he developed a technique 
which enabled him to cut away all but 
one of the sense organs connected with 
the nerve trunk under investigation. It 
thus became possible to deal with a nerve 
in which there were impulses coming 
from a single sense organ. A further 
difficulty remained, however, for the elec- 
trical pulses in this single unit of the 
nervous system were too small to operate 
an electrical recorder sufficiently rapid 
to follow these brief transients. He 
therefore employed a vacuum tube am- 
plifier to magnify the nerve potentials 
many thousand times and then trans- 
formed them into a moving beam of light 
recording on a photographic film or into 
sound issuing from a loud speaker. 


By such means he found that the dis- 
charge from a sense organ consists of a 
series of nerve impulses of a definite fre 
quency, which is greater the greater the 
intensity of the stimulus. Furthermore, 
as the strength of stimulus is increased 
more receptors are brought into action 
And so he established the fundamental 
fact that the neural basis for varying in 
tensities of sensation is a variation in the 
number of impulses going into the cen 
tral nervous system, as determined by 
the frequency of the impulses and the 
number of active units. A continued 
constant stimulus produces a train of im 
pulses of a decreasing frequency, thereby 
explaining the subjective phenomenon of 
adaptation. The messages from a wide 
variety of sense organs have been investi 
gated and he has shown their fundamen 
tal character to be the same, although 
certain differences in the form of the 
impulses may play a part in determining 
differences in the quality of sensation 
His studies of impulses in pain fibers are 
the foundation for a better understand 
ing of one of the most difficult problems 
in medical science. 

How these impulses act upon the cen 
tral nervous system and interact to pro 
duce coordinated muscular activity has 
been one of Sherrington’s major fields of 
investigation. By recording the motor 
impulses resulting from such central ac 
tivity Adrian has given conclusive an 
swers to questions regarding the regula 
tion of muscular contraction. He has 
found that there is discharged from the 
cells in the central nervous system to the 
muscle fibers supplied by a single nerve 
fiber a series of impulses of a frequency 
determined by the degree of central ex 
citation. A weak contraction he has 
shown to be the result of a low frequency 
of impulses in comparatively few nerve 
fibers. A strong contraction, on the other 
hand, is developed as a result of a high 
frequency of impulses in many fibers. 
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Although Adrian has already achieved 
spectacular success in revealing many of 
the fundamental properties of nervous 
action, it is fair to say that these ad- 
vances are only an indication of what 
may be expected from his remarkable ex- 
perimental attack. He has developed a 
method and point of view which is capa- 
ble of shedding new light on the regula- 
tion of a great diversity of bodily funce- 
tions. Only recently, for instance, he 
has analyzed the impulses going to the 
blood vessels over the sympathetic nerve 
fibers regulating blood pressure. 

It is particulerly appropriate that the 


Nobel Prize should be awarded jointly to 
Sherrington and Adrian. Although they 
have never worked in collaboration, they 
are warm friends and have long been in- 
timately associated in the affairs of the 
Physiological Society and the Journal of 
Physiology. Carried out independently 
and by different methods, their investiga- 
tions have in a remarkable way fitted to- 
gether into a clear and dramatic explana- 
tion of the manner in which the nervous 
system controls the activities of the liv- 
ing organism. 
DetLev W. Bronk 
UNIVERSITY OF PENNSYLVANIA 


OUR HEALTH AND SAFETY 


THE autumn weeks have seen meetings 
of several national and regional associa- 
tions concerned with human health and 





safety, from both the personal and the 
community angle. 
The American College of Surgeons 





DANGER IN DUST 
ARTIFICIAL EXPLOSIONS OF VARIOUS INDUSTRIAL AND FOOD DUSTS, UNDER CONDITIONS SIMULATING 


THOSE OF COMMERCIAL PLANTS, ARE PRODUCED IN THIS LABORATORY AT THE ARLINGTON FARM OF 
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held its twenty-second clinical congress 
at St. Louis, from October 17 to 21, 
under the presidency of Dr. J. Bentley 
Squier, of New York. Dr. Allen B. 
Kanavel, of Chicago, retiring president, 
delivered his address on ‘‘ Intangibles in 
Surgery.’’ The John B. Murphy Ora- 
tion in Surgery was delivered by Sir 
William I. de Courey Wheeler, of Dub- 
lin, on the subject, ‘‘Pillars of Sur- 
gery.’’ Dr. Robert Andrews Millikan, 
director of the Norman Bridge Labora- 
tory of Physics, California Institute of 
Technology, gave a fellowship address 
on ‘‘Some New Things in Physies.’’ 
The meeting was marked by a number 
of notable symposia. 

The American Public Health Associa- 
tion held its sixty-first annual meeting 
in Washington, D. C., from October 24 
to 27. Ineluded among its sectional ses- 
sions were: vital statistics, industrial hy- 


giene, child hygiene, public health edu 
cation, public health nursing, food and 
nutrition, epidemiology and many other 
topics. 

Following shortly after the meeting of 
the Public Health Association, the Na 
tional Safety Congress and Exposition 
was held in Washington, from October 
3 to 7. <A special feature of the meet 
ing was a demonstration of the labora 
tory for the study of dust explosions at 
the Arlington farm of the U. 8S. Depart 
ment of Agriculture. 


A regional conference on social hy 


giene, sponsored by the Social Hygiene 
Society of the District of Columbia, was 
held in Washington, from October 27 to 
29. The fifth annual graduate fortnight 
of the New York Academy of Medicine 
was held in New York, from October 17 
to 28; it was devoted to the general sub 
ject ‘*Tumors.’’ 


PROTEAN BEHAVIOR OF BACTERIA 


WHETHER or not bacteria change their 
forms through definite life-cycle stages 
is becoming more and more a moot point 
among biologists. Very early in the his- 
tory of bacteriology it became known 
that at least some species assume dis- 
torted shapes in cultures which have 
been allowed to become too old and to 
accumulate too high a concentration of 
katabolic products. The spore-forming 
ability of many species was also among 
the first things learned about bacterial 
physiology. 

These form-changes, however, were 
ascribed to unfavorable environmental 
conditions, and spore-formation in par- 
ticular was considered to be definitely 
adaptational. The question still re 
mained whether these minutest of liv- 
ing things passed through changes anal- 
ogous to the astonishing metamorphoses 
observed in many protozoa, or to the 
larva-pupa-adult phases of some insects. 

Much experimentation was devoted to 
this question, largely by means of modi- 


fying the nutrient media in which bac 
terial cultures are grown. Important 
pioneer work was done in this field by 
Dr Philip Hadley, of the | niversity ol 
Michigan. Following the lead of the 
now famous d’Herelle experiments that 
brought about the discovery of bacterio 
phage, Dr. Hadley was able to produce: 
filter-passing phases of ordinary bacteria 
by suitable culturing. Even more sen 
sational was the announcem: 


it in the 
summer of 1931 by Dr. Arthur IL. Ken 
dall, of Northwestern University, that 
with his special ‘‘K’’ medium he could 
at wil! reverse filterable and _ visibl 
phases of many species, produce visible 
phases from pathogenes hitherto known 
only as filter-passers, and apparently 
even regenerate staphylococci out of the 
bacteriophage that -had 
them. 


‘destroyed’? 


These discoveries, and others lik 
them, tended to support the theory that 
all the filtrable viruses are ‘‘alive,’’ 
and even that they may all have visible 
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phases, awaiting only proper culturing 
to be demonstrated. But this theory 
has received a sharp setback from the 
work of Dr. Carl G. Vinson, formerly 
of the Boyce Thompson Institute for 
Plant Research and now at the Univer- 
sity of Missouri. Dr. Vinson has suc- 
ceeded in obtaining the virus of tobacco 
mosaic in nearly pure crystalline form, 
with indications that it is a non-living 
proteinaceous substance, more or less 
analogous to an enzyme in its make-up 
and action. Presumably other filterable 
viruses, at least those of the other mo- 
saics and related plant diseases, resemble 
the one investigated by Dr. Vinson. 

In the meantime, the debate over the 
reality of life cycles in bacteria con- 
tinues, with evidence advanced on both 
sides. Miss Alice C. Evans, senior bac- 
teriologist of the U. 8. Publie Health 
Service, has found that the causal or- 
ganism of encephalitis lethargica, the so- 
ealled European sleeping sickness, which 
is normally a coceus, at times assumes 
a rod-shaped form, and occasionally be- 
comes a filter-passer as well. This dis- 
covery is of immediate diagnostic value 
as well as of theoretic importance, be- 
cause hitherto the presence of rod- 
shaped bacilli in a culture of coccoid 
forms was naturally taken as a sign of 
contamination. Now they may signify 
not a mixed culture but a metamorphos- 
ing one. 

Dr. Ralph G. Wyckoff, of the Rocke- 
feller Institute for Medical Research, 
holds that bacterial life cycles have no 
real existence. He followed the de- 
velopment of bacteria for a total of 
600 hours with a specially constructed 
micro-motion camera, tracing their 
changes as their nutrient media and 
other environmental factors were 


changed. The organisms always tended 
to resume their normal form when re- 
stored to normal conditions, he stated. 
Likewise, he does not think that the 
germs have a filterable phase distinct 
from their normal one. 


His studies led 


him to the opinion that the change in 
food and environmental factors enables 
the organisms to pass through filters, 
not by changing their forms but by an- 
other process which may, for instance, 
make them more slippery or more com- 
pressible. Dr. Kendall’s ‘‘K’’ medium, 
he painted out, has been found to aid 
the passage of normal bacteria through 
fine filters. 

Support for Dr. Wyckoff’s point of 
view can be found in the results ob- 
tained at the Mayo Clinie by Dr. Ed- 
ward ©. Rosenow. He was able to 
detect coccoid and diplococeoid organ- 
isms in filtrates of poliomyelitis and 
herpes encephalitis viruses, by the use 
of the remarkable microscope invented 
by Dr. Royal Raymond Rife, of San 
Diego. He also confirmed the findings 
of Dr. Kendall, who had seen small, 
active, oval bodies, turquoise-blue in 
eolor, in the filtrable phase of typhoid 
bacilli. 

Another aspect of the Proteus-like 
behavior of bacilli has been developed 
by Miss Agnes Quirk, of the U. 8. De- 
partment of Agriculture. She was con- 
eerned primarily with the colony-form 
rather than with the form of the indi- 
vidual organism. The two _ bacteria 
species causing potato black rot and 
plant tumor form two types of colony, 
‘*rough’’ and ‘‘smooth,’’ when cultured 
on solid media. Though they are micro- 
seopically indistinguishable, the species 
had been provisionally regarded as 
being divided into separate strains. 
Miss Quirk has shown that either type 
of colony can be produced at will by 
suitable manipulation of the hydrogen 
ion concentration in the medium. She 
has extended her work to thirteen plant 
pathogens; and Major James §S. Sim- 
mons, of Walter Reed Hospital, has 
used the same technique with success on 
a strain of typhoid bacilli. Miss Quirk 
has also been able to produce filtrable 
phases of her bacteria. 
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Complete Equipment for 


Explorers, Scientists, Engineers, 
Hunters and Travelers 


We have The only 
Equipped house 
many in the 
Expedi- U.S. 
tions where 
From every 
the Poles item 
to the may be 
Equator obtained 





Gurley’s Transits, Levels, Current Meters; Paulin Altimeters; Binoculars, 
Microscopes, Cameras, Motion Picture Outfits; Tents and Camp Requi- 
sites; Sleeping Bags; Saddlery; Outdoor Clothing for every climate; Boats; 


Arms and Ammunition, etc. 
We have recently equipped two expeditions for Greenland, one for 
Persia and others for Venezuela, Peru, Bolivia and Brazil. Some 
of these exploring parties we equipped with practically everything 
they needed from engineering instruments to rifles, ammunition and 


food. Our tents, made of Equatorial Waterproof Cloth, have stood 
the sun of the tropics and the freezing blasts of the Polar regions. 


Let us furnish estimates—write us your wants. 
Caialogs and Testimonial Letters on request 
47 WARREN STREET 
ANTHONY FIALA 4Z,WARREN STREE 


** Look for the sign of the Polar Bear” 
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Ferns of Florida--illustrated 


Head Curator of the Museums and Herbarium of the New York Botanical Garden 


A recognized authority’s descriptions and notes 


on the Fern Plants growing naturally in Florida. 


By 
JOHN KUNKEL SMALL 


A Source Book for the Fern Student and Naturalist. 


The author’s work is based on years of experience in the field in Florida, a 


state which abounds with unexcelled botanical wealth. 


(1) 
(IT) 


(IIT) 
(IV) 
(Vv) 


THE SCIENCE PRESS PRINTING COMPANY 


Containing 
An interesting chapter on the plant geography of the ferns. 


Analytical keys to families, genera, species, and detailed technical 
descriptions with 107 full page illustrations of the species. 


Interesting notes on habitat, range, and history. 
List of authors cited. 


Glossary. 


Price, $3.00 





LANCASTER, PA. 
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Announcing— 


AMERICAN INSTITUTE 


OF PHYSICS 
INCORPORATED 


An Agency of Cooperation in the Interest 
of Physics established by 


The American Physical Society 
The Optical Society of Arnerica 
The Acoustical Society of America 
The Society of Rheology 
The American Association of Physics Teachers 


This new Institute will be governed by a board composed 
of representatives of the five Societies named. Through it 
these Societies aim better to serve Physics and Physicists. 
They desire to establish closer relations with other national 
and local groups of research workers, teachers and students 
in the field of Physics. They will study the financial and 
other problems of the Physics journals. Finally they offer 
the services of the Institute to other Societies, to the Public 
and to the Press. 


Correspondence should be addressed 
to the Director 


AMERICAN INSTITUTE 
OF PHYSICS 


11 East 38th Street New York, N. Y. 
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Complete Outfits for Scientists, tiie 


Engineers, Hunters, etc. 
Write for Catalog “A” 


FIALA Patented Sleeping Bag from $15.00 


“Without a doubt you have ~. best light- rem 
sleeping bag on the market.” C. P. Fordyce, M 
Herndon & Pangborn used Fiala’ sleeping bag on 
world flight. 

Miniature Prism Binoculars, 8 Power— 

., f° “s fF here $34.00 

U. 4 Engineers Compass—new .... 3.50 

U. 8. Eng. Compass. Prismatic ... 7.50 
We have just equipped 3 tropical, one world-flying, 
and two polar expeditions. 

Headquarters for Paulin Altimeters 


U. 8S. A. Engineers’ Compass—New—$3.50 


ANTHONY FIALA, “07st 
$100:7° 


for an 8” Ar ll 
BACK GEARED 
SCREW CUTTING 
PRECISION 


LATHE 


Supplied with sitben Oensterchall or oeane Drive. Easy Terms 
as low as $20 down, $7 a month. Write for Circular No. 8. 


SOUTH BEND LATHE WORKS 188 E.Madison St.South Bend, ind. 





























mocuunsy Catalog 2i Over fh ty — 
| \ Showing Amenca's most complete hne SENT 
- of binoculars, field glasses, telescopes, ba- FREE 
SoUAsseS rometers and optical instruments. Largest 


assortment at lowest prices. Catalog gives complete 
horce best need. 


DU MAURIER CO. Derr. 377, ELMIRA, N.Y. 








| Academic Atmosphere | 


ae ee re 


Oe 8 


oo aa > = 
A New York Hote 


with an 


OPPOSITE COLUMBIA UNIVERSITY 


eee — 


420 wee 116th St.- — 


American Plan (including 
Meals). Single from $4 
daily $25 weekly. Double 
from $8 daily $45 weekly. 
A few rooms on European 
Plan. 

Unper Knott MANAGEMENT 


























B. L. M. BATES, Proprietor 38 


DISTINCTIVE - CONSERVATIVE APPEALING 


Maintaining that personal interest 
in a representative clientele 


MURRAY HILL HOTEL 


Park Avenue, 40th to 41st Street 
NEW YORK 


Affords many advantages, worthwhile to visitors.—Delightful 
apartments for residence, and attractive rooms for transient use. 


The Cuisine acclaimed as of the best— 
The Fountain Room a novel feature— 


THE FAVOR OF YOUR PATRONAGE IS RESPECTFULLY REQUESTED 


G. T. SANDALLS, Manager 
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New Lea & Febiger Publications 


New (2nd) Edition Just Ready 


NORMAL AND ELEMENTARY 


PHYSICAL DIAGNOSIS 





By WHITELAW Rep Morrison, A.M., M.D. and LAURENCE B CHENOWETH, A.B., M.D 

Professor of Hygiene and Physical Edue ation, Professor of ostenn University of Cincinn 
Oberlin College, Oberlin, Ohio Cincinnati, Ohio 
Octavo, 376 pages, illustrated with 138 engravings and plates. Cloth, $4 

This work meets the needs of students and teachers for a book which gives in everyday languag: 
essential facts of normal physical diagnosis. Those responsible for scheo!l health examinations will find 
this new thoroughly revised edition more useful than ever before, abling them to recogniz nd 
appreciate the early symptoms and the physical signs of common diseases and te apply treatment i 
many cases when the physician and nurse are not available. Athletic injuries are f covered and 


the more important measurements a>d tests are included. 


New Work J h 


HUMAN PHYSIOLOGY 


For College Students 
$y AuGust Kroeu, Px.D., LL] 
Professor of Zodphysiology in Copenhagen University, Copenhagen, Denn 
Revised and Edited by 
KATHERINE R. DRINKER, A.B 1.D 
Formerly Research Assistant in Applied Physiology, Harvard Medica! School, and Managing Edit 
Journal of Industrial Hygiene, Boston, Massachusetts 


12mo, 233 pages, Ulustrated with 108 engravings. Cloth, $2. 
This book, already famous abroad, has been entirely rewritten, revised, and adapted to meet the part 
lar needs of American students of college grade. It fills the gap that has so long existed betwee 


elementary texts for secondary schools and the larger and more advanced books designed for profess 
schools and graduate students. Its distinguished author presents his subject concisely, rigor 
ing ali unessential details, 


Ve w W ork 


A TEXT-BOOK OF EMBRYOLOGY 


By Mary T. HarMAN, Pu.D 
Professor of Zodlogy in the Kansas State College of Agriculture and Applied Science 
Manhattan, Kansas 
12mo, 476 pages, illustrated with 284 engravings. Cloth, $4 

This book reflects eighteen years of successful experience in teaching embryology to premedi student 
and to students of home economics and physical education. It presents embryology as an anatomi 
subject but function as well as structure is emphasized throughout It removes the student’s difficulties 
in understanding the subjects by supplying his lack of knowledge concerning the structure nd th 
working of the fully formed organ or organism. 


New Work Just Rea 


A MANUAL OF DISSECTION 


By Grorce B. JENKINS, M.D. 
Professor of Anatomy in the George Washington University Medical School, Washington, D. 


12mo, 298 pages. Limp binding, $3.00, net 
; This manual aids the student by directing his course, making it not only easier but more thoroug! 
; effective. It supplements rather than supplants the regular text-book and can be used in conjunctior 
with any standard anatomy. To the practicing surgeon it is a handbook of ready reference and 


reliable guide to the proper surgical procedures. 


| LEA &@ FEBIGER PHILADHLPHTA 
: 
' 








Please send me books checked :- 
C2 Morrison & Chenoweth $4.00 | | Harman $4.25 | | Catalogu 


© Kregh 2.75 Jenkins 3.00 


Name Address 
(S.M,. 12-32) 
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These Journals Bring to You Fresh Each Month 
The Latest Medical Knowledge and Research 








The 
Journal of Pediatrics 


Published monthly. Represents the Ameri- 
can Academy of Pediatrics. Subscription 
price in U. 8. Postal Zone, $8.50; in Canada 
and under foreign postage, $8.90. 


Editors: Dr. Borden Smith Veeder and Dr. 
Hugh MeCulloch. First number issued in 
July, 1932. With advisory editorial board 
consisting of outstanding pediatricians rep- 
resenting the various sections of America. 


The American Journal of 
Obstetrics and Gynecology 


Published monthly. Represents the Ameri- 
ean Gynecological Society, the American 
Association of Obstetricians, Gynecologists, 
and Abdominal Surgeons, and nine other 
societies. Subscription price in U. 8S. 
Postal Zone, $8.50; in Canada and under 
foreign postage, $8.90. 


Editor, Dr. George W. Kosmak; Associate 
Editor, Dr. Hugo Ehrenfest. With ad- 
visory editorial board of thirty-seven lead- 
ing gynecologists and obstetricians, 


The Journal of Laboratory 
and Clinical Medicine 


Published monthly. Subscription price in 
U. 8S. Postal Zone, $8.50; in Canada and 
under foreign postage, $8.90. 


Editor, Dr. Warren T. Vaughan; Associate 
Editors—Dennis E. Jackson, John A, Kol- 
mer, Victor C. Myers, J. J. R. Macleod, W. 
C. MacCarty, Russell L. Haden, Paul G. 
Woolley, Robert A. Kilduffe, Dean Lewis, 
Gerald B. Webb, George Herrmann, T. B. 
Magath, M. H. Soule. 


The 
Journal of Thoracic Surgery 


Published bi-monthly. Represents the Amer- 
ican Association for Thoracic Surgery. 
Subseription price in U. 8. Postal Zone, 
$7.50; in Canada and under foreign postage, 
$7.90. 


Editor: Dr. Evarts A. Graham; Associate 
Editor: Dr. Duff S. Allen. With advisory 
editorial board of outstanding thoracic sur- 
gery specialists. 


The 


American Heart Journal 


Published bi-monthly. Official organ of The 
American Heart Association. Subscrip- 
tion price in U. 8. Postal Zone, $7.50; in 
Canada and under foreign postage, $7.90. 


Editor: Dr. Lewis A. Conner; Associate Ed- 
itors, Dr. Hugh McCulloch and Evelyn Holt. 
The Advisory Editorial Board consists of 
twenty-one leading specialists. 


The American 


Journal of Syphilis 


Published quarterly. Subscription price in 
U. 8. Postal Zone, $10.00; in Canada, $10.40; 
under foreign postage, $10.80. Single 
copies, $2.50. 


Editor in Chief, George Herrmann, M.D. 
Associate Editor, Leon Bromberg, M.D. 
With more than thirty department ed- 
itors. During the year the subscriber re- 
ceives over 750 pages up-to-the-minute 
original material from the pen of the lead- 
ing specialists of the world on syphilis and 
allied subjects. Each issue contains many 
illustrations in black and white and fre 
quently in colors. Abstracts from the 
world’s leading medical publications appear 
in each issue. 


The Journal of Allergy 


Published bi-monthly. Official organ of The 
Society for the Study of Asthma and Allied 
Conditions and the Association for the 
Study of Allergy. Subscription price in U. 
S. Postal Zone, $7.50; in Canada and under 
foreign postage, $7.90. 


Editor, Dr. H. L. Alexander. Associate Ed- 
itor, Dr. Warren T. Vaughan. Advisory Ed- 
itorial Board—Dr. A. F. Coca, Dr. F. M. 
Rackemann, Dr. A. H. W. Caulfeild, Dr. 
A. H. Rowe. 








Wa We shall be glad to send sample copies 
of any of these periodicals free on request, 
with complete information. 


THE C. V. MOSBY CO., Pud/ishers 
3523 Pine Boulevard 
St. Louis, Missouri. 
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WUULDN'T YOU LIKE TO KNOW HOW 
YOU LOOK TO OTHERS? You can't tell in a 
mirror; it reverses your image and reflects from a 
flat surface. 


A reproduction of your face, made in HOMINIT, 
by one of your friends, using NEGOCOLL for the 
negative, will satisfy your curiosity and afford you 
both an enjoyable hour. 


lf you have enough NEGOCOLL for your own 
mask, you can use it for making negatives for masks 
of 75 other people. 


NEGOCOLL is the material which is being enthusiastically received by ARTISTS 
CRIMINOLOGISTS DERMATOLOGIST. DOCTORS MORTICIANS ORTHOPEDISTS 


PALEONTOLOGISTS PATHOLOG"~ ‘URGEONS TAXIDERMISTS, and many others, 
for making plastic reproductions o: ty object by Dr. Poller's 7 
Moulage Process. 








Write for our free illustrated booklet. 


KERN COMPANY, 136 Liberty St., New York Trademark 


Registered 






























An Improved }- Prospecting Pick 


After years of experience the American Museum of Natural History 
has developed what is considered a perfect tool of the kind, of drop- 
forged highest grade 85 carbon tool steel, with a perfect eye extended 
so as to secure the full purchase power of the handle. A metal bar inset 
over the head of the handle and riveted insures a perfect fit during the 
life of the tool regardless of shrinkage or number of times the pick is 
removed from the handle. Length of metal head fifteen inches, length of 
handle twenty-one and one-half inches, total weight one pound and ten 
ounces. 


These picks are available to coworkers at cost price, $4.50 
DEPARTMENT OF VERTEBRATE PALAEONTOLOGY 


American Museum of Natural History 


New York City 
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INTERNATIONAL REVIEW OF SCIENTIFIC SYNTHESIS 


66 99 Published every month (each number containing 100 to 120 pages) 
Ex-Editor: Eugenio Rignano 


Editors: F. Bottazzi—G. Bruni—F. Enriques 
| IS THE ONLY REVIEW the contributors to which are really international. 
| Is THE ONLY REVIEW that has a really world-wide circulation. 


| IS THE ONLY REVIEW of scientific synthesis and unification that deals with the funda- 
mental questions of all sciences: the history of the sciences, mathematics, astronomy, 
geology, physics, chemistry, biology, psychology and sociology. 

IS THE ONLY REVIEW that, by means of enquiries among the most eminent scientists and 
authors of all countries (On the philosophical principles of the various sciences; On the 

most fundamental astronomical and physical questions of current interest ; On the contribu- 
tions that the different countries have given to the development of various branches of 
knowledge; On the more important biological questions), studies all the main problems 
discussed in intellectual circles all over the world, and represents at the same time the 
first attempt at an international organization of philosophical and scientific progress. 

IS THE ONLY REVIEW that among its contributors can boast of the most illustrious men 
of science in the whole world. 

The articles are published in the language of their author, and every number has a supplement 
containing the French translation of all the articles that are not French. The review is 
thus completely accessible to those who know only French. (Write for a free copy to the 
General Secretary of ‘‘Scientia,’’ Milan, sending 12 cents in stamps of your country, 
merely to cover packing and postage.) SUBSCRIPTION: $10, post free. 

Substantial reductions are granted to those who take up more than one year’s subscription. 
For information apply te OFFICE: 12, Via A. De Togni—Milan (116) 
General Secretary: Dr. PAOLO BONETTI 








Effects of Chinese Nationalism upon 


Manchurian Railway Developments 
1925-1931 


By Harry L. Kineman 
CONTENTS 


Effects of Chinese Nationalism upon Railway Developments in 
South Manchuria, 1925-1931. 

Proposed Establishment of Chinese Sovereignty in South Manchuria by Means of a New Chi- 
nese Railway System. Constituent Units of the Projected Chinese Railway System. Chinese 
Opposition to Japanese Railway Developments in Manchuria. Reasons for Chinese Dissatis- 
faction with Status of the Fushun Mines. Problem of Foreign Railway Guards in Manchuria. 
Increasing Sino-Japanese Friction. 

Effects of Chinese Nationalism upon Chinese Eastern Railway 

Developments, 1925-1931 


Early Sino-Russian Difficulties. The Break in Sino-Russian Relations. A Setback to the Chi- 


4 


nese Campaign in North Manchuria. 


Paper cover—with map—$1.50 postpaid 


University of 
California Press Bectkacy 
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The Solution of 
Dour Christmas Gift Problem 


THE HISTORY OF MEDICINE IN THE UNITED STATES—By 
Francis R. Packard, m.p. “We have waited a long time for this work 
because there was absolutely no other book of recent issue that covered just 
this subject. We waited in anticipation of a rich historical treat. We were 
by no means dissappointed, for the book, besides serving as a veritable 
reference encyclopedia in this section of the history of medicine, furnishes 


the reader with many hours of fascinating entertainment.”— Military Surg. 


Two volumes, 8vo, cloth, 1348 pages, 103 illustrations : net $12.00 


THE PHYSICIAN OF THE DANCE OF DEATH. 4 Historical Study 
of the Evolution of the Dance of Death Mythus in Art.—By A. S. Warthin, 


PH.D.,M.D.,LL.D. “ . . . of outstanding and permanent value, and it is a pity 
that only 1,000 numbered copies have been printed.”—British Med. Jour. 
Quarto, cloth, 92 illustrations : : : : : net $7.50 


THE GOLD-HEADED CANE—By William Macmichael. Introduction by 
Sm WiuraM Oster. Preface by Francis R. PacKARD, M.D. According to 
Oster: “Few books of its kind have been more successful,” a statement 
attested by the unabated popularity of this edition, over one hundred years 
after the original publication. This book belongs on the shelves of every 
cultivated physician as it needs to be read and reread. 


8vo, cloth, 293 pages, 26 illustrations : : : net $3.75 
Also Available in Full Levant Bindings, Uncut, Gilt Top, per copy $20. and $25.00 


SIXTY CENTURIES OF HEALTH AND PHYSICK. The Progress of 
Ideas from Primitive Magic to Modern Medicine.—By S. G. Blaxland 
Stubbs and E. W. Bligh. Introduction by Smm HumpHry ROLLEsTon, 
BART.,M.D. “The co. aborating authors give an excellent word picture, aug- 
mented by 100 skillfully chosen illustrations, of the progress of ideas since 

sooete Sis Se eng Gree Ean The spirit of the various 
epochs, rat nt iled centu century , has been sought 
and captured. . . . Nowhere is the underlying saaealie better shown than 
in the illustrations — man itt wn manuscripts —which by their 
freshness and aptness add greatly to the charm of the production. To those 
who want an entertaining, reliable survey of medical history at an attractive 
price this book cannot be too highly recommended.” — Amer. ]. Med. Sciences 


8vo, cloth, 65 plates (1 colored) (including 100 illustrations) : : net $5.00 


THE SCHOOL OF SALERNUM. Regimen Sanitatis Salernitanum.— English 
Version by Sir John a 9 istory of the School by Francis R. 
PACKARD, M.D. History of the Regimen Sanitatis by F. H. Garrison, 
M.D. “.. . the Regimen remains as a typical example of a medieval popular 
treatise on medicine and the care of the health, one, moreover, which contains 
much sound sense. Harington’s translation is well worth reading.” — Lancet 


8vo, doth, 214 pages, 21 illustrations : : : : : : net $3.75 


SEND FOR SPECIAL CHRISTMAS CIRCULAR 


PAUL BB» HOEBER - IX - PUBLISHERS 


SEVENTY-SIX FIFTH AVENUE ” NEW YORK, N.Y. 
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THE MECHANISM OF 
CREATIVE EVOLUTION 
By 
C. C. Hurst 


‘Lue book discusses in popular 
language and with numerous illustrations, the recent remarkable dis- 
coveries in experimental research on evolution. The all-important 
part played by genes and chromosomes in the life and evolution of 
plants, animals and Man is clearly brought to light, and these are 
shown to be of the same fundamental importance to biology as elec- 
trons and atoms are to physics. 





Crown 4to. pp. rz + 366 199 figures $6.00 


‘*The subject matter of Major Hvrst’s book is of vital importance to every 
intelligent citizen of our modern world. The presentation of this material in this 
volume is the most comprehensive work on the subject which the Editorial Com- 
mittee of the Scientific Book Club had seen. The summaries and copious illus- 
trations of the researches of almost everyone who has worked in this field are 
particularly valuable. The book will be of great service to teachers and students 
of biological science.’’ 





Scientific Book Club Review 





REMEMBERING THE TERPENES 


Vol. I 
By By 
F. C. Bartlett J. L. Simonsen 


An experimental and social An account of the chemistry 
study of how and why people of the dicycliec terpenes and the 
remember. Full records are sesquiterpenes, than which few 
given of a series of experiments plant products are of greater 
on which Professor Bartlett’s importance. Special attention 
theories are founded. is given to structural problems. 





Roy. 8vo. ~ pp. x+316 $5.00 Demy 8vo. pp. 2i+627 $7.00 


60 FIFTH AVENUE 
NEW YORK 























